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PEEFACE    TO    THE    SEVENTH    EDITION. 


This  Edition  has  been  revised  throughout,  and  since  the  chief 
points  are  now  so  well  known  it  has  been  possible  to  avoid  a 
certain  amount  of  repetition,  and  thus  to  make  room  for  new 
and  important  matter  without  increasing  the  size  of  the  volume. 

Additions  have  been  made  both  to  the  clinical  and  experi- 
mental portions,  and  much  new  evidence  adduced  from  various 
sources,  especially  with  regard  to  the  presence  of  uric  acid  in 
the  blood  and  its  relation  to  capillary  circulation,  blood  pressure 
and  blood  quality  in  health  and  disease.  Some  new  cases  of  the 
more  important  diseases  have  been  added  and  some  fresh  contri- 
butions to  the  pathology  of  ^abetes  and  chorea,  together  with 
some  new  experiences  in  treatment,  both  by  drugs  and  diet. 
Considerable  attention  has  also  been  given  to  the  recent  investi- 
gations of  others  on  the'  t||iantit};  of  food  (albumen)  required,  and 
the  diet  notes  I  make  use  of  in  treatment  have  been  added  as  an 
appendix. 

Nothing  has  occurred  to  invalidate  the  main  facts  as  given 
in  preceding  editions.  The  uric-acid-free  diet  cures  or* prevents 
as  many  functional  and  organic  troubles  as  ever;  but,  begun 
when  development  is  complete,  it  can,  of  course,  not  do  much 
for  development  which  is  defective.  The  theoretical  explanation 
of  the  results  produced  remains,  as  it  has  always  been,  to  a  large 
extent  suggestive.  Excess  of  uric  acid  can  be  removed  quickly 
by  drugs  or  more  slowly  by  diet,  and  when  this  has  been  done 
we  see  some  of  the  effects  it  has  itself  produced,  as  well  as  any 
organic  or  structural  changes  it  has  helped  to  mask  or  intensify. 
There  is  still  much  to  learn  in  both  these  directions. 

In  some  oases  removal  of  uric  acid  is  all  that  is  required 
for  the  attainment  of  almost  perfect  health  and  strength,  in  others 
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several  generations  may  not  sufSce  to  remove  defects  of  structure 
and  development  resulting,  among  other  things,  from  the  use 
through  many  generations  of  a  diet  at  variance  with  the  anatomy 
and  physiology  of  man.  If  man  is  a  carnivore,  indeed  if  he  is 
not  a  frugivore,  the  study  of  comparative  anatomy  has  been  a 
useless  waste  of  time. 

Elesh  food  has  as  yet  been  possible  only  for  a  small  portion 
of  the  race,  and  till  quite  recent  times  its  use  in  large  quantity 
was  still  only  possible  for  the  richer  fraction  of  that  portion.  It 
brought  with  it  its  own  diseases,  formerly  confined  to  the  rich, 
now  spreading  far  and  wide  through  all  classes,  hand  in  hand 
with  the  cheapening  of  flesh  and  tea.  This  volume  suggests  that 
these  diseases  can  be  prevented  or  cured  by  leaving  out  the  poisons 
and  reverting  to  the  foods  most  in  accord  with  the  anatomy  and 
physiology  of  man,  which  were  more  common  here  a  century  ago, 
and  are  still  common  in  other  countries.  There  can  be  no  doubt, 
however,  that  here,  as  elsewhere,  prevention  is  better  than  cure. 

It  must  take  several  generations  to  undo  even  the  effects  of 
the  food  changes  in  this  country  in  the  last  thirty  or  forty  years, 
and  longer  still  before  the  full  import  of  the  food  problem  and 
the  action  of  uric  acid,  its  influence  on  the  parent,  the  child, 
the  youth,  the  adult,  or  the  old,  become  common  knowledge. 
Then  only  will  it  be  possible  to  say  whether  I  have  now  claimed 
too  much. 

In  previous  editions  I  have  mentioned  the  names  of  many  to 
whom  I  have  been  greatly  indebted  for  valuable  suggestions,  help 
and  encouragement,  but  these  are  now  so  numerous  that  it  is  prac- 
tically impossible  to  do  so  here.  My  debt,  however,  remains  to  all 
those  previously  mentioned,  and  to  many  more  whose  names  occur 
again  and  again  in  this  volume. 


7,  Bkook  Stbbbt,  W. 
May,  1908. 
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URIC  ACID 


AS  A 


FACTOR  IN  THE   CAUSATION  OF  DISEASE. 


CHAPTER  I. 


History. 


It  is  more  than  twenty-four  years  since  I  began  the  research  of 
iwhich  I  give  an  account  in  the  following  pages. 

I  thought  it  then  a  simple  matter  to  investigate  the  causation 
and  treatment  of  the  headache  from  which  I  suffered,  but  the  hori- 
zon has  expanded,  and  I  realise  that  a  large  portion  of  the  field  of 
medicine  may  be  modified  by  my  results. 

The  matter  has  gradually  become  simpler  till  it  is  clear  that 
"uric  acid  disease'*  is  only  uric  acid  toxaemia;  the  poison  is 
swallowe'd,  and  poisoning  with  its  signs  and  symptoms  inevitably 
results. 

It  is  also  clear  that  uric  acid  is  a  poison  for  all,  and  every- 
one who  swallows  it  has  sooner  or  later  reason  to  regret  the  fact. 

Having  been  a  life-long  sufferer  from  migraine,  in  the  autumn  of 
1882,  in  despair  of  obtaining  complete  relief  from  drugs,  and  not 
without  some  fear  that  I  was  suffering  from  organic  disease,  I 
gave  up  butcher's  meat  and  replaced  it  by  milk  and  fish,  the 
latter  in  decreasing  quantities  till  milk  and  cheese  formed  my 
only  animal  foods. 

I  had  tried  many  alterations  in  diet,  including  an  increased 

allowance  of  meat  and  various  alterations  in  quantity  and  quality  of 

sugar,  tea,  coffee,  and  tobacco,  without  noticeable  result.   But  on  the 

meatless  diet  a  change  was  apparent ;  my  headaches  diminished  in 
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frequency  and  severity,  and  from  an  average  of  one  in  a  week  they 
fell,  as  the  diet  was  continued,  to  one  in  a  month,  one  in  three,  six, 
eight,  or  twelve  months,  until  eighteen  months  elapsed  without  an 
attack  of  notable  severity. 

I  have  never  returned  to  butcher's  meat,  because  by  avoiding 
it  I  obtain  what  is  practically  immunity  from  a  disorder  which 
bid  fair  to  cripple  me  and  prevent  all  mental  and  sedentary  work. 

If  I  presume  on  my  security,  if  I  dine  in  the  usual  way,  and 
especially  if  I  take  meat  and  wine,  I  develop  a  more  or  less 
severe  headache  within  two  or  three  days,  though  I  can  now 
control  the  pain  to  a  greater  extent  than  formerly,  as  more  correct 
knowledge  of  causation  gives  more  complete  means  of  resistance. 

Having  observed  that  discontinuance  of  butcher's  meat  relieved 
me  of  headache,  I  at  first  {Practitioner ,  1884)  was  disposed  to  con- 
sider the  formation  of  some  poison,  possibly  of  the  nature  of  a 
ptomaine,  in  the  intestines  during  digestion. 

A  further  study  of  the  clinical  history  of  migraine  brought  out, 
however,  so  strong  a  relationship  to  gout  that  {Practitionery  1886)  I 
began  to  suspect  uric  acid  might  be  the  poison  I  was  seeking.  I 
therefore  proceeded  to  estimate  the  excretion  of  uric  acid  and 
urea. 

At  first  I  estimated  only  the  excretion  of  twenty-four  hours,  and 
as  many  of  my  headaches  lasted  only  a  portion  of  a  day,  I  got 
indefinite  or  contradictory  results  ;  but  when  I  separated  the 
urine  excreted  during  the  headache  from  that  before  and  after  it, 
a  definite  relation  between  headache  and  excretio/i  of  uric  acid 
became  apparent — a  relation  I  have  since  found  in  myself  and 
others,  in  instances  quite  sufficient  to  remove  the  result  from  the 
chapter  of  accidental  coincidences.  The  headache  in  question,  has 
important  concomitant  symptoms,  slow  high  tension  pulse,  cold 
suHace  and  extremities,  mental  depression,  and  disinclination  for 
exertion,  mental  or  bodily,  and  the  urine  during  the  headache  is. 
scanty  and  of  high  colour  and  specific  gravity. 

Having  noticed  the  relation  of  this  headache  to  the  excretion  of 
uric  acid  I  observed  that  each  of  its  symptoms  bore  exactly  the 
same  relation ;  that  when  the  pulse  was  slow  and  of  high  tension 
there  was  always  a  greater  excretion  of  uric  acid  than  when  it  . 
presented  the  opposite  character,  and  the  same  with  the  mental 
depression  and  scanty  urine. 

Further  experiment  disclosed  the  fact  that  the  excretion  of  uric 
acid  was  within  my  control,  and  that  I  could  alter  it  daily  or  hourly 
{Journal  of  Physiology,  vol.  viii.). 
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I  observed  that  in  altering  urio  acid  I  could  alter  the  related 
symptoms;  that  when  I  produced  increased  excretion  with  alkali, 
headache,  mental  depression,  cold  surface,  slow  pulse  and  scanty 
urine  followed,  and  that  when  I  stopped  the  plus  excretion  with  an 
acid  these  symptoms  ceased ;  so  that  not  only  had  I  power  to  pro- 
duce or  remove  the  headache  but  also  to  free  or  obstruct  the  capil- 
laries, to  affect  the  tension  of  the  pulscj  and  the  rate  of  the  heart's 
action,  and  thus  to  influence  the  circulation  in  brain,  skin,  kidneys, 
and  probably  the  whole  body. 

I  noticed  that  in  curing  a  headache  by  giving  an  acid  to  diminish 
excretion  of  urio  acid,  I  always  produced  a  certain  amount  of  prick- 
ing and  shooting  pain  in  my  joints  (generally  in  those  most  used 
on  the  day  in  question),  and  it  occurred  to  me  that  the  uric  acid 
was  retained  in  these  joints  and  produced  the  pains.  Failing  to 
appear  in  the  urine  it  must  have  gone  somewhere.  What  more 
natural  than  to  suppose  that  it  had  been  retained  in  the  joints 
(where  in  gout  it  is  found),  and  that  the  pricking  pains  denoted  its 
presence? 

On  turning  to  Sir  A.  Garrod  I  found  he  had  described  similar 
joint  pains  as  occurring  in  gouty  subjects  after  the  ingestion  of  beer 
or  wine,  and  a  little  investigation  proved  that  all  beers  and  wines  are 
strongly  acid,  so  that  a  simple  explanation  existed. 

I  have  since  ascertained  that  this  was  a  single  instance  of  a 
general  law,  and  that  all  substances  increasing  the  solubility  of  uric 
acid  increase  its  excretion  in  the  urine  and  do  good  in  the  joint 
troubles  due  to  its  irritating  presence ;  while  conversely  all  substances 
diminishing  the  solubility  of  uric  acid,  diminish  its  excretion  in  the 
urine  and  increase  these  irritations  in  joints  and  other  fibrous  struc- 
tures. And  the  capillary  circulation  reveals  where  the  uric  acid  will 
be  found,  whether  in  the  blood  (in  which  case  the  circulation  will 
be  slow),  or  in  the  fibrous  tissues  outside  the  vessels  in  which  case 
.the  circulation  will  be  quick  in  proportion  as  the  blood  contains 
little  uric  acid.  Briefly,  uric  acid  can  now  be  seen  as  it  passes 
through  the  circulation. 

On  such  comparatively  simple  facts  and  observations  my 
writings  are  based,  and  I  have  been  led  to  reason  on  the  pathology 
of  epilepsy  (in  some  cases  of  which  I  found  exactly  similar'  fluctua- 
tions in  the  excretion  of  uric  acid  to  those  met  with  in  migraine, 
thus  explaining  a  long-known  clinical  relationship  between  the  two 
diseases) — of  rheumatism  and  rheumatoid  disease,  the  causation  of 
Bright's  disease,  and  diabetes,  Baynaud's  disease,  and  paroxysmal 
hsBmoglobinuria  and  anaemia. 
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But  if  uric  aoid  affects  the  capillaries  thus  and  to  the  extent 
I  claim,  it  must  influence  for  good  or  evil  the  function,  nutrition  and 
structure  of  every  organ  and  tissue,  from  the  skin  to  the  most 
central  fibres  of  the  spinal  cord  and  brain.  And,  observing  the 
effecbs  produced  by  uric  acid  in  causation  of  fatigue  and  its 
influence  on  the  rise  and  fall  in  formation  and  excretion  of  urea, 
I  think  few  can  fail  to  admit  its  power  over  the  metabolism  of  the 
whole  body  (see  **Diet  and  Food,"  chapters  i.  and  ii.).  It  is  demon- 
strable also  that  the  capillary  circulation  of  a  meat  and  tea  con- 
sumer is  much  slower  than  that  of  the  abstainer. 

Naturally  the  subject  is  not  so  simple  as  might  appear  from 
this  outline,  but  that  will  be  evident  in  later  detail,  and  I  shaU 
as  far  as  possible  conduct  my  reader  through  my  own  course  of 
reasoning. 

I  will  first  cite  some  passages  in  the  writings  of  Sir  A.  Garrod, 
Dr.  LiveiDg  and  others,  which  have  influenced  me  in  the  course  of 
my  investigations. 

Sir  Alfred  Garrod  says  ('*,Gout  and  Eheumatic  Gout,"  ed.  iii.,  p. 
6) :  *'  Galen,  who  lived  about  the  latter  half  of  the  second  century, 
was  of  opinion  that  gout  was  caused  by  some  unnatural  accumula- 
tion of  matters  in  the  part  affected.  These  matters  were  supposed 
to  consist  of  phlegm,  bile,  blood,  or  a  mixture  of  these  fluids,  and 
chalk-stones  were  considered  to  be  formed  by  their  concretion  or 
solidification.*' 

Our  own  knowledge  might  be  expressed  in  almost  the 
same  words  if  *'  uric  acid  **  be  substituted  for  **  phlegm,  bile  and 
blood." 

Sir  A.  Garrod  also  says  (p.  2,  prev.  ref.) :  **  It  is  by  no  means 
rare  to  hear  of  inflammation  of  a  joint  by  one  practitioner  called 
gout,  by  another  rheumatism,  and  by  a  third  rheumatic  gout." 
If  it  appears  that  my  work  tends  to  show  that  these  more 
or  less  distinct  clinical  conditions  may  all  be  due  to  accumu- 
lation of  uric  acid,  I  hope  this  will  be  regarded  as  ai)  advance, 
in  that,  with  greater  knowledge  of  its  chemical  and  physical 
properties,  we  are  now  able  to  understand  how  it  may  produce 
very  different  clinical  pictures  according  to  its  time  of  action,  its 
quantity,  and  the  metabolic  activity  as  well  as  the  structure, 
vascularity  and  general  anatomical  arrangement  of  the  tissue  on 
which  it  acts. 

We  may  consider,  therefore,  that  these  discrepancies  of  opinion 
reflect  credit  on  our  profession,  as  failing  to  detect  essential 
differences  where  nature  had  placed  none.     Further  on   Sir  A. 
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Garrod  says  (p.  275),  **  The  causes  which  predispose  to  goufc 
independently  of  individual  peculiarity  are  either  such  as  produce 
an  increased  formation  of  uric  acid  in  the  system,  or  lead  to  its 
retention  in  the  blood." 

And  in  the  Lumleian  Lectures  {British  Medical  Journal,  January, 
1883,  p.  549),  he  says,  **  May  it  not  be  the  case  that  when  uric  acid 
exists  in  the  blood  it  is  attracted  differently  by  different  organs,  and 
thus  the  spleen  and  liver  more  frequently  contain  appreciable  quan- 
tities than  other  tissues?  Or,  again,  may  it  not  be  that  in  some 
organs,  as  the  spleen,  the  substance  of  which,  if  not  acid  during 
life  rapidly  becomes  so  after  death,  while  the  blood  remains 
strongly  alkaline,  the  uric  acid  becomes  less  soluble  and  more  easily 
retained/* 

I  was  led,  without  knowledge  of  Sir  A.  Garrod*s  remarks,  to 
believe  that  excess  of  uric  acid  in  the  blood  and  body  is  almost  never 
due  to  increased  formation,  but  generally  to  retention  or  failure  of 
excretion ;  and  being  always  able  with  alkalies  to  increase  and  with 
acids  to  diminish  the  excretion,  I  adopted  {Journal  of  Physiology ^ 
vol.  viii.)  Sir  A.  Garrod's  above-quoted  suggestion  to  explain  my 
results,  and  have  continued  to  use  it. 

With  regard  to  lead  Sir  A.  Garrod  says  (p.  243),  "  It  would 
appear,  therefore,  that  in  individuals  impregnated  with  lead  the 
blood  becomes  loaded  with  uric  acid,  not  from  its  increased  forma- 
tion, but  from  its  imperfect  excretion." 

My  researches  apparently  show  that  the  blood  never  becomes 
loaded  vdth  uric  acid  save  from  excessive  introduction  (flesh,  tea, 
&c.)i  followed  by,  or  acting  in  conjunction  with  imperfect  excretion, 
and  this  imperfect  excretion  (or  retention)  will  account  for  the 
largest  quantities  I  have  ever  seen  in  the  human  body,  so  that 
excessive  formation  as  an  explanation  is  unnecessary.  I  do  not 
assert  that  it  never  occurs,  but  I  have  met  with  no  proof  of  its 
occurrence,  while  all  the  phenomena  of  disease  can  be  explained  by 
the  ordinary  formation  of  uric  acid,  plus  a  certain  quantity  intro- 
duced in  food  (see  flg.  73). 

Had  my  own  sufferings  been  due  to  formation  they  would^have 
remained  incurable,  as  I  should  have  formed  excess  of  uric  acid  on 
any  diet.  But  the  above  mentioned  figure  negatives  this,  and  I  have 
bieen  cured  mainly  by  stepping  introduction. 

The  late  Sir  W.  Eoberts  says  ("  Urinary  and  Renal  Diseases," 
ed.  iv.,  p.  73) :  '*  It  may  be  regarded  as  probable  that  the  defective 
power  of  the  kidneys  to  eliminate  uric  acid  in  gout  arises  from  a 
diminished  alkalescence  of  the  blood.'* 
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From  my  point  of  view  it  has  nothing  to  do  with  the  kidneys ; 
the  urates  are  not  in  solution  in  the  blood,  nor  are  they  brought 
to  them ;  when  they  have  been  got  into  solution  by  an  alkali  and 
brought  to  the  kidneys  they  are  easily  excreted. 

But  neither  Sir  A.  Garrod  nor  Sir  W.  Roberts  knew  that  the 
excretion  of  uric  acid  can  be  vskried  at  any  time  and  in  any  direction 
— a  discovery  which  not  only  enabled  me  to  explain  the  symp- 
toms  of  the  uric  acid  headache,  but  disclosed  the  way  in  which,  by 
gradual  accumulation  of  small  quantities,  large  amounts  of  urate 
are  eventually  retained  without  excessive  formation.  I  also  learnt 
that  the  daily  fluctuations  in  excretion  of  uric  acid  are  due  to  the 
same  cause,  and  depend  on  the  amount  of  solvent  alkali  in  the  circu- 
lation ;  the  greatest  excretion  of  the  day  occurring  in  what  Sir  W. 
Eoberts  has  called  the  '*  alkaline  tide,*'  and  the  smallest  in  the  high 
acidity  period  of  the  night. 

It  is,  indeed,  easy  to  demonstrate  that  this  large  excretion  in  the 
**  alkaline  tide "  is  not  due  to  formation ;  for  if  a  dose  of  alkali  is 
taken  at  bedtime  for  several  nights,  there  is  an  increased  excretion 
of  uric  acid  during  the  night,  and  the  **  alkaline  tide  "  excretion  is 
correspondingly  diminished  till  after  a  few  days  the  hourly  excretion 
is  almost  equal  throughout  the  day  and  night. 

I  must  express  my  respect  for  the  work  of  Sir  A.  Garrod,  which, 
founded  as  it  is  on  accurate  experimental  research,  will  remain  a  land- 
mark for  all  who  work  at  uric  acid. 

And  if  in  a  few  points  I  have  ventured  to  give  other  explanations 
of  the  facts,  or  to  think  that  in  some  few  of  his  results  he  may  have 
been  misled  by  the  working  of  a  less  perfect  process  than  that  used 
by  me,  this  has  never  hindered  my  recognition  of  indebtedness  to 
his  careful  records  and  valuable  suggestions. 

To  Dr.  Liveing's  work  on  headache  I  owe,  not  only  know- 
ledge of  the  relationship  of  migraine  to  gout,  but  also  that  of 
migraine  to  epilepsy  and  of  both  to  gout,  and  it  was  his  quotation 
from  du  Bois  Reymond  and  others  which  led  me  to  look  for  a 
uric  acid  reaction  in  epilepsy,  resembling  that  which  I  had  found 
in  migraine. 

Since  the  first  edition  of  this  book  (1892)  I  have  made 
two  discoveries  with  regard  to  causation  of  disease  by  uric  acid. 
Firstly,  that  uric  acid  taken  by  the  mouth  passes  into  the  blood,  and 
that  if  the  blood  is  kept  in  a  condition  to  hold  it  in  solution,  it  will 
remain  there  till  the  kidney  has  time  to  pass  the  whole  of  it  into  the 
urine ;  so  that  of  12  grs.  taken  by  the  mouth  some  10  or  11  grs.  can 
be  obtained  from  the  urine  within  three  or  four  days  after  it  has  been 
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swallowed  (see  Journal  ,of  Physiology ^  vol.  xv.,  p.  167).  This 
emphasises  two  important  points :  (1)  That  the  uric  aoid  excreted 
normally  in  the  urine  comes  from  two  sources,  (a)  the  uric  acid 
formed  in  the  body  from  nitrogenous  food  and  (0)  the  uric  acid  in- 
troduced in  meat,  meat  extracts,  soup,  tea,  coffee,  &c.,  all  of  which 
contain  it  in  considerable  quantity.  (2)  That  in  so  far  as  the  morbid 
processes  of  which  I  speak  are  due  to  excess  of  uric  acid  in  the 
blood,  they  can  be  produced  by  ^wallowing  that  substance,  and  thus 
any  one  can  repeat  my  experiments. 

As  regards  the  quantity  of  uric  acid  in  meat,  meat  extracts,  soup, 
^c,  the  following  points  must  be  remembered. 

Not  to  go  deeply  into  theoretical  chemistry,  it  may  be  said  that 
Haycraft's  process  for  the  estimation  of  uric  acid  in  urine,  which  I 
have  used  throughout,  estimates  as  uric  acid  not  only  the  uric  acid 
present,  but  also  a  certain  amount  of  xanthin,  hypoxanthin,  or  other 
members  of  the  xanthin  group. 

This  process,  therefore,  estimates  the  amount  of  uric  acid  too 
high  in  proportion  to  the  amount  of  the  xanthin  bodies  present ; « 
but  inasmuch  as  urine  contains  only  very  small  quantities  of  them 
the  error  from  this  source,  so  long  as  the  process  is  applied  to  urine, 
is  not  gre&t. 

Some  writers  speak  of  uric  acid  and  the  xanthin  bodies  not  as 
the  xanthin  group  but  as  the  alloxur  or  purin  group,  according 
to  the  name  of  a  chemical  combination  supposed  to  form  its  basis. 
I  mention  this  that  readers,  unacquainted  with  later  literature  of 
the  subject  may  not  be  confused  by  names  which  carry  no  new 
discoveries  ox,  changes  in  chemical  formulae. 

As  met  with  in  human  urine,  uric  acid  contributes  from  four- 
fifths  to  five-sixths  of  the  group,  and  the  remaining  one-fifth  or 
one-sixth  is  composed  of  the  xanthin  bodies.  I  therefore  call 
the  group  by  the  name  of  its  chief  constituent,  other  writers 
having  one  name  for  the  whole,  in  which  the  well-known  chief 
constituent  is  merged. 

When  the  process  is  applied  to  extracts  of  muscle,  blood 
and  other  tissues,  which  contain  considerable  quantities  of 
xanthin  bodies  in  addition  to  a  little  uric  acid  the  error  may 
be  very  large  indeed,  and  what  is  reckoned  as  uric  acid  may  not, 
chemically  speaking,  be  that  substance  at  all. 

Were  this  a  work  on  Physiological  Chemistry,  the  error  thus 
introduced  would  be  serious.  I  shudder  to  think  of  the  number 
of  atoms  of  oxygen  inadvertently  added  on  to  the  xanthins  con- 
tained in  muscle  by  reckoning  them  as  uric  acid. 
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But  as  we  are  dealing  with  physiology  and  pathology  alone, 
the  ohemical  inaccuracy  is  negligable  ;  indeed  it  has  probably  been 
an  advantage,  for  it  makes  absolutely  no  difference  to  physio- 
logical and  pathological  results  whether  a  man  swallows  two 
grains  of  hypoxanthin,  xanthin,  caffein,  theobromin,  or  uric  acid; 
all  these  substances  alike  producing  obstructed  capillaries,  high 
blood  pressure,  headache,  mental  depression,  scanty  secretions, 
and  large  excretion  of  a  substance  estimated  as  uric  acid  in  the 
urine  by  Haycraft's  process. 

If  I  had  estimated  only  the  true  uric  acid  in  muscle,  I 
should  have  missed  the  explanation  of  its  physiological  and 
pathological  effect,  and  we  must  not  forget  that  my  research 
originated  with  the  observation  that  a  certain  form  of  headache 
is  made  worse  by  eating  meat,  meat  soup,  or  meat  extracts,  and 
is  cured  or  prevented  by  corresponding  abstinence. 

If  physiological  chemistry  is  correct,   muscle  contains  a  very 

small  quantity  of  true  uric  acid,  but  a  considerable  quantity  of  xan- 

«  thins   which  are  physiologically  and  pathologically   identical  and 

differ  from  it  chemically  merely  in  the  absence  of  one  or  more  atoms 

of  oxygen. 

The  explanation  is  therefore  complete  ;  meat  produced  the  head- 
ache by  introducing  into  the  body  and  blood  uric  acid  plus  sub- 
stances of  the  xanthin  group,  and  the  same  headache  and  visible 
slowing  of  the  capillary  circulation  can  be  produced  by  swallowing 
any  of  these  in  a  state  of  comparative  chemical  purity. 

In  applying  Haycraft's  process  to  extracts  of  tissues  I  was 
walking  on  dangerous  ground  as  regards  theoretical  chemistry; 
I  therefore  point  out  (ed.  ii.,  p.  355)  that,  while  I  gave  figures 
of  the  amount  of  uric  acid  found  in  various  animal  foods  by 
this  process,  the  only  satisfactory  test  is  the  physiological  one 
of  eating  a  known  quantity  and  watching  the  effects  on  excretion 
in  the  urine  (see  figures  in  chapter  iii.  and  elsewhere).  This  can 
be  done  without  any  fear  even  of  theoretical  chemistry,  for  as 
xanthin,  hypoxanthin,  <fec.,  have  only  been  found  as  mere  traces 
in  urine,  it  follows  that  the  relatively  considerable  quantities  of 
these  contained  in  meat  food  must  be  largely  converted  into 
uric  acid  by  the  addition  of  oxygen  in  their  passage  through  the 
body. 

With  reference  to  the  Haycraft  process,  in  an  extensive  experi- 
ence during  the  last  twenty-one  years,  for  at  least  eight  or  nine 
of  which  I  used  it  incessantly  (see  chapter  ii.),  I  found  it  a  most 
accurate    and   satisfactory   test,   and  when  I   compared    it   with 
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other  processes,  working  on  known  solutions,  I  was  convinced  of 
its  superiority. 

Persons  without  a  tithe  of  my  experience  have  criticised  it,  but 
I  can  find  no  good  ground  for  this. 

I  also  wish  to  controvert  the  not  infrequent  statement  that 
my  results  are  unreliable  because  I  use  this  process.  It  is  mis- 
taken for  two  reasons :  (1)  because  this  process  is  most  accurate ; 
(2)  because,  even  if  it  were  not  so,  my  results  are  independent. 
Not  only  have  the  most  important  been  verified  by  other  workers 
using  different  processes,  but  it  has  for  some  time  been  possible 
to  work  directly  on  the  blood  to  estimate  the  uric  acid  it  con- 
tains. And  yet  the  results  obtained  either  by  myself  working 
direct  on  the  blood,  or  by  others  with  various  processes  agree 
completely  with  those  previously  obtained  by  the  disputed 
Haycraft  process. 

My  second  discovery  was  that  uric  acid  present  in  excess  in 
the  blood  seriously  affects  its  quality,  producing  the  changes  met 
with  in  ansBmia,  paroxysmal  hsamoglobinuria  and  other  diseases,  and 
also  coimteracting  the  effects  of  iron  and  preventing  it  from  building 
up  the  blood  and  curing  these  diseases  (if  indeed  iron  has  any  such 
action). 

Thus  I  found  not  only  that  by  administering  uric  acid  I  could 
control  the  value  of  the  blood  decimal  (haemoglobin  divided  by 
red  cells)  in  myself  and  others,  but  that  my  own  actually  varies 
daily  and  hourly  (see  fig.  52)  in  accordance  with  the  quantity 
of  uric  acid  passing  into  the  urine.  It  has  been  pointed  out  by 
other  observers  that  the  blood  decimal  is  commonly  high  in  the 
morning  and  low  in  the  evening,  a  circumstance  due  to  the  fact 
that  Httle  uric  acid  passes  through  the  blood  at  night  and  a  good 
deal  by  day,  as  can  be  proved  by  making  the  uric  acid  of  the  night 
large  and  that  of  the  day  small,  when  the  blood  decimal  is  low 
in  the  morning  and  high  in  the  evening,  thus  reversing  its  usual 
movement  (see  fig.  53).  We  shall  also  see  that  uric  acid  affects  not 
only  the  blood,  but  in  a  similar  way  the  function,  nutrition,  and 
eventually  the  structure  of  every  organ  and  tissue,  and  as  regards 
infectious  diseases  has,  in  some  cases,  a  more  important  influence 
than  the  microbes  themselves.  In  the  tissues,  it  controls  not  only 
nutrition  but  also  their  great  physiological  functions  (the  produc- 
tion of  energy  and  the  production  of  heat)  to  an  extent  which, 
acting  as  it  does  from  hour  to  hour  throughout  life,  is  of  enormous 
importance. 

Becent    advances    have    carried    us    beyond    this,    and    it    is 
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apparent  that  uric  acid  controls  and  conditions  the  capillary  circu- 
lation of  the  whole  body  (this  control  can  be  demonstrated  in  less 
than  a  minute,  and  without  instruments),  thus  regi^ating  the  blood 
pressure,  the  heart's  action,  the  nutrition  of  the  heart  and  vessels, 
the  nutrition  of  the  tissues,  and  all  the  metabolic  phenomena 
constituting  the  life  of  the  body  to  its  minutest  cells. 

For  the  granules  precipitated  in  the  blood  by  chloride  of 
ammonium  and  first  mentioned  in  the  fourth  edition,  prove 
to  be  an  absolutely  certain  guide  to  the  quantity  of  uric  acid 
in  the  blood  and  urine;  corresponding  with  this  in  pathology, 
drug  action  and  physiology,  and  under  all  times  and  conditions. 
So  that  with  drugs  it  is  possible  to  change  the  number  of  granules 
in  the  blood  from  a  relation  to  the  red  cells  of  say  1  to  30  or  1—40 
up  to  a  relation  of  1  to  5,  1  to  3,  or  even  1 — 1,  and  to  do  this  at 
pleasure  (see  chapter  iii.). 

With  this  change  in  the  number  of  granules  in  the  blood,  corre- 
sponding changes  in  the  quantity  of  uric  acid  in  the  urine  and  in 
the  capillary  circulation  of  the  whole  body  are  invariable. 

And  the  capillary  circulation  controls  the  blood  pressure  and 
the  rate  of  the  heart's  action,  and  many  other  circulatory  and 
metabolic  phenomena  dependent  on  these. 

With  a  small  number  of  granules  in  the  blood  1 — 80  the  capillary 
circulation  is  quick,  so  that  0.  E.  (=Capillary  Reflux,  see  chapter  v.-) 
is  only  3 — 4  half  seconds,  the  blood  pressure  is  low,  100  mm.  of 
mercury,  and  the  heart's  action  is  quick,  above  72. 

With  a  large  number  of  granules  in  the  blood,  produced  by 
drugs  or  due  to  physiological  changes,  diet  or  other  natural  causes, 
the  capillary  circulation  is  slow,  so  that  C.  R.  is  8—10  or  12  half 
seconds,  blood  pressure  is  high,  140  mm.  or  above,  and  the  heart's 
action  is  slow,  60  or  below. 

With  the  small  number  of  granules  in  the  blood  and  quick 
capillary  circulation,  low  blood  pressure  and  quick  pulse,  goes  the 
pathological  condition — fever. 

With  a  large  number  of  granules  in  the  blood,  slow  capillary 
circulation,  high  blood  pressure  and  slow  pulse,  goes  the  patho- 
logical condition — Bright's  disease. 

The  one  can  be  distinguished  from  the  other  with  absolute 
certainty,  and  in  less  than  half  a  minute,  by  gauging  C.  E.  vdth 
the  tip  of  the  finger. 

And  all  these  phenomena,  uric  acid  in  blood  and  urine,  blood 
^anules,  capillary  circulation,  blood  pressure,  and  numerous  con- 
ditions of  nutrition  dependent  on  capillary  circulation  and  blood 
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pressure,  not  only  always  correspond,  but  can  be  changed  at 
pleasure  by  drugs  which  have  long  been  known  to  control  the 
amount  of  uric  acid  in  the  urine. 

Thus,  any  accurate  measurement  of  capillary  circulation  or 
blood  pressure  and  their  results  is  a  measure  of  the  uric  acid  in  the 
urine  and  blood,  because  this  controls  the  circulation. 

And  we  can  not  only  say  that  meat  produced  the  mic  acid  head- 
ache by  introducing  uric  acid  and  xanthin  into  the  body,  but  can 
demonstrate  that  every  symptom  was  the  effect  of  excess  of 
uric  acid  on  the  capillary  circulation,  the  blood  pressure  and  the 
phenomena  these  control. 

We  can  demonstrate  also  that  the  headache  can  be  produced  by 
swallowing  either  uric  acid  or  any  one  of  half  a  dozen  forms  of 
xanthin  in  known  quantity,  and  that  this  and  all  its  symptoms 
remain  absent  if  the  blood  is  kept  in  a  state  of  physiological  purity 
and  freedom  from  uric  acid  (absolute  freedom  being,  of  course, 
impossible). 

This  relative  freedom  can  be  produced  either  by  diet  free  from 
the  poisonous  xanthins  of  flesh  and  tea  and  similar  substances 
(which  is  far  the  best  way),  or  by  drugs  which  clear  the  blood  by 
forming  insoluble  compounds  with  uric  acid  while  not  aiding  its 
elimination  from  the  body,  or  by  other  drugs  which  clear  the  blood 
by  elimination  through  the  kidneys. 

With  this  relative  freedom,  however  produced,  go  free  capil- 
lary circulation,  quick  C.  E.,  and  normal  blood  pressure;  and 
the  headache  and  its  phenomena  will  be  absent  so  long  as 
the  freedom  of  blood  from  excess  of  uric  acid  and  granules  is 
maintained. 

I  know  no  proof  of  the  reality  of  any  knowledge  save  its 
power  of  control,  and  my  power  over  the  uric  acid  headache 
and  the  determining  circulation  conditions  is  now  little,  if  anything, 
short  of  absolute. 

The  uric  acid  headache  being  a  functional  circulatory  disturb- 
ance is  the  epitome  of  a  wide  fleld  in  pathology,  and  knowledge  of 
its  causation  increases  our  power  over  many  diseases  similarly 
connected  with  the  circulation. 

As  several  figures  will  demonstrate,  power  over  the  quality 
of  the  blood  and  its  changes,  both  physiological  and  pathological, 
is  now  considerable ;  former  readers  will  see  that  these  powers 
hav«  been  enlarging  for  years,  while  those  who  have  applied  these 
statements  to  practice  have,  like  myself,  found  that  they  possessed 
powers  of  control  previously  unknown. 
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To  make  these  general  statements  as  definite  and  clear  as 
possible,  I  will  give  in  tabular  form  an  epitome  of  the  changes  in 
circulation  phenomena  and  their  results,  that  can  be  produced  at 
will. 

Let  us  take,  say,  a  case  of  acute  rheumatism  before  treatment 
by  salicylates  and  after  it  (i.e.,  10 — 12  or  15 — 24  hours  later). 

Acute  Rheumatism. 

*     Before  Treatment.  Later  after  60 — 90  or  120  grains  of 

salicylate  of  soda. 
Temperature  102**.  Temperature  99°. 

Pulse  110.  Pulse  70. 

0.  B.  3—4  half  seconds.  C.  R.  8—10  half  seconds. 

Blood  pressure  80—90.  Blood  pressure  110—120.       ^ 

Urine  per  hour  50 — 70  cc.  Urine  per  hour  30—40  cc. 

Uric  acid  to  urea  1 — 40  to  1—50.  Uric  acid  to  urea  1 — 15  to  1 — 12,  even 

1—10. 
Uric  acid  per  hour  0*3— 0*4  grain.  Uric  acid  per  hour  0-8— 1*0  grain. 

Blood  granules  to  red  cells  1—30.  Blood  granules  to  red  cells  1 — 3  to  1 — 6, 

or  even  1 — 1. 
Blood  decimal  *55.  Blood  decimal  *53. 

Water  from  lungs,  above  normal.  Water  from  lungs,  below  normal. 

Difierence    between   temperatures   in       Difference    between    temperatures  in 
mouth  and  rectum  0*5  or  less.  mouth  and  rectum  1  '0 — 2  0°  or  more. 

These  changes  are  not  due  to  change  of  temperature  and 
relief  of  acute  pain,  for  salicylate  produces  identical,  though  less 
marked  changes  in  a  few  hours  in  physiological  conditions. 

None  of  them  are  accidental  or  fortuitous,  all  are  consecutive ; 
if  one  is  absent  those  dependent  on  it  are  also  absent. 

Thus  the  central  factor  is  the  uric  acid  in  the  blood  as  shown  by 
the  blood  granules  and  excretion  in  the  iirine. 

The  secondary  phenomena  are  capillary  circulation,  blood 
pressure,  pulse  rate,  the  quantity  of  water  passed  from  the  kidneys 
and  lungs  per  hour,  and  the  relation  of  surface  to  deep  tem- 
peratures; and  these  are  results  of  the  free  or  blocked  capillary 
circulation  in  various  parts  of  the  body  to  which  they  each  bear 
witness.  The  circulation  in  the  retina  tells  the  same  tale  (see 
fig.  38). 

If  any  condition  prevents  the  salicylate  from  producing  excess 
of  granules  in  the  blood,  and  of  uric  acid  in  the  urine,  the 
secondary  phenomena  will  be  absent. 

The  quantity  of  uric  acid  in  the  blood  can  therefore  be  measured 
by  the  C.  E.,  with  the  point  of  the  finger  and  the  power  of  counting 
half  seconds,  or  by 

The  blood  pressure ; 
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The  pulse  rate ; 

The  water  from  the  kidneys  or  the  lungs,  and  doubtless  also  that 
from  the  skin  and  other  glands  ; 

The  difference  between  surface  and  deep  temperatures,  as  well  as 
by  the  blood  granules  and  the  absolute  and  relative  excretion  of 
uric  acid  in  the  urine. 

This  is  either  knowledge  or  it  is  not ;  the  question  is  not  to  be 
debated  apart  from  the  facts ;  but  is  one  of  power  or  failure  of  power 
to  prevent  and  control  disease  by  this  means. 

That  I  myself  am  alive  and  well  to-day  is  a  convincing  dem- 
onstration to  which  similar  experiences  are  constantly  added. 
Eighteen  years  ago  my  blood  pressure  was  at  least  20 — 30  higher 
than  at  present,  headaches  were  severe  and  frequent,  and  my  blood 
decimal  also  was  quite  20  per  cent,  lower  than  at  present. 

These  facts  can  be  demonstrated  in  from  twelve  to  eighteen 
months  on  any  sufferer  from  these  forms  of  headache,  by  anyone 
who  will  record  the  conditions,  before,  during,  and  after  treat- 
ment. 

The  point  is  that  a  man  suffering  from  uno  acid  *' disease"  is 
excreting  in  the  urine  16  to  18  grs.  per  day. 

By  altering  diet  to  prevent  introduction  the  uric  acid  excretion 
will,  in  eighteen  to  twenty-four  months,  have  sunk  to  10  or  11  grs. 
per  day,  and  all  the  signs  of  excess  of  uric  acid  in  the  circulation  and 
fibrous  tissues  (coUssmia  and  arthritis)  will  disappear. 

It  is  impossible  to  reduce  uric  acid  below  10  or  11  grs.  per  day 
because  this  quantity  is  formed  Jn  th^  body  in  the  relation  to  urea  of 
1  to  34,  and  varies  with  urea  daily. 

But  as  a  rule  this  small  quantity  of  uric  acid  (10  to  11  grs.)  is 
excreted  daily  and  does  no  harm ;  it  is  only  the  extra  6  to  8  grs. 
a  day  introduced  with  the  food  which  is  injurious ;  and  if  we  con- 
trol this  introduction  we  control  or  prevent  disease,  and  if  it  has 
not  gone  too  far,  cure  it. 

The  0.  E.,  the  urinary  water  per  hour,  and  the  surface  and  deep 
temperatures  can  be  recorded  by  anyone. 

The  blood  pressure  and  the  blood  decimal  are  not  difficult  when 
the  instruments  are  obtained  (see  chapter  xviii.). 

The  blood  granules  are  easy  and  the  uric  acid  in  the  urine  only 
wants  a  little  practice. 

The  uric  acid  in  the  urine  can  be  estimated  by  any  reliable  pro- 
cess and  is  independent  of  any  one.  It  will  be  evident  that  many 
of  my  results  have  been  corroborated  by  other  workers  with 
different  processes. 
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For  daily  work  G.  B.  and  blood  pressure  with  an  oooasional 
examination  of  the  blood  granules  and  the  blood  decimal  are  sufficient, 
and  even  with  C.  B.  alone  it  is  possible  to  tell  with  great  accuracy 
what  the  uric  acid  is  doing  either  hourly  or  daily  (see  figs.  38  to  43 
and  75) ;  in  fact  to  see  it  passing  through  the  blood. 

The  conclusion  is,  avoid  unnecessary  uric  acid,  and  the  "  diseases  " 
(really  signs  and  symptoms  of  poisoning  by  it)  vnll  gradually  disap- 
pear ;  this  decides  the  question  of  causation,  for  exclusion  of  uric 
acid  will  either  relieve  or  fail  to  relieve. 

A  practical  answer  above  and  beyond  all  theories  can  thus  be  had 
in  from  eighteen  to  twenty-four  months  or  sooner. 
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CHAPTER  II. 


FOBMATION   AND   BXCRBTION   OP   UrIC   AcID. 

An  early  observation  on  the  excretion  of  uric  acid  and  its  relation 
to  headache  showed  that  while  there  might  be  a  bad  headache  one 
day,  with,  say,  an  excretion  of  16  grs.  of  uric  acid  in  the  twenty-four 
hours,  an  exactly  similar  excretion  might  occur  on  another  day 
without  any  headache,  and  viewing  only  the  absolute  excretion  of 
uric  acid  these  observations  appear  contradictory. 

It  was  necessary,  however,  to  consider  something  besides  the 
absolute  excretion  of  uric  acid,  viz.,  its  relation  to  urea,  and  im- 
mediately a  difference  between  these  two  days  was  seen.  When 
16  grs.  were  excreted  without  a  headache,  the  relation  of  uric  acid  to 
urea  was  1 — 33  (one  of  uric  acid  to  33  of  urea),  but  when,  with  a 
similar  absolute  excretion  of  uric  acid  there  was  a  severe  headache, 
its  relation  to  urea  was  1 — 18  or  1 — 20. 

The  uric  acid  excretion  in  the  uric  acid  headache  is  not  only 
large,  but  is  greatly  in  excess  of  its  normal  relation  to  urea.  Before 
going  further  let  us  try  to  determine  the  normal  relation  of  uric 
acid  to  urea  in  excretion,  and  klso  if  possible  in  formation. 

My  researches  have  extended  over  a  large  part  of  the  last 
twenty-one  years,  but  talcing  only  the  figures  of  the  longer 
periods  of  my  estimation  of  my  own  excretion,  we  get  a  total  of  3,161 
days  in  which  38,029  grs.  of  uric  acid,  1,104,730  grs.  of  urea,  and 
158,723  grs.  of  acid  (reckoned  as  oxalic  acid)  were  excreted  ;  giving 
a  relation  of  uric  acid  to  urea  of  about  1 — 29,  and  a  relation  of  acid 
to  urea  of  1 — 6*9. 

These  figures  divided  by  the  number  of  days  give  uric  acid  12. 
grs.,  urea  349  grs.,  and  acidity  60  grs.  per  day.  My  urea  at  the 
present  time  runs  at  from  360  to  420  grs.  per  day,  or  from  3  to  3^  grs. 
per  pound,  and  the  low  urea  in  the  totals  just  given  is  in  part  the 
result  of  my  having  attempted  to  diminish  my  nitrogen  during 
several  years  included  in  the  above  totals  (see  fig.  73). 
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Knowing  now  that  the  uric  acid  which  caused  my  troubles  was 
principally  due  to  introduction,  I  keep  urea  about  the  physiological 
level  by  eating  substances  which  contain  sufficient  nitrogen,  but 
introduce  little  or  no  uric  acid  or  xanthin  (see  chapter  xvii.). 

The  total  uric  acid  is  increased  probably  by  about  200  grs. 
swallowed  for  experimental  purposes,  and,  say,  some  300  grs.  stored 
in  the  body  before  the  estimation  of  the  excretion  :  -(thus  I  have 
calculated,  from  the  percentage  of  urate  found  in  the  various  organs 
and  tissues  after  death,  multiplied  by  the  weight  of  these  tissues  in 
the  body,  that  a  man  of  ordinary  weight  would  probably  have 
at  least  300  grs.  I  have  therefore  put  down  300  grs.  as  the 
quantity  in  my  own  tissues,  but  these  calculations  are  provisional 
and  subject  to  revision). 

Subtracting  the  500  grs.  thus  accounted  for  from  the  total  of 
38,029  grs.,  we  get  37,529  grs.  as  representing  the  excretion  of  uric 
acid  in  the  above  3,161  days,  apart  from  the  urate  intentionally 
introduced,  and  from  that  already  present  in  the  body  when  the 
experiment  began.  This  gives  a  daily  excretion  of  nearly  11-2  grs. 
of  uric  acid  and  a  relation  of  uric  acid  to  urea  of  about  1 — 31*1. 

But  daily  excretion  equals  daily  formation  plus  tlie  daily  intro- 
duction of  urate  ready  formed  in  the  food,  and  though  my  food  is 
probably  much  poorer  in  urate  than  that  of  persons  with  an  ordinary 
allowance  of  butcher's  meat,  soups  and  m^at  extracts,  still  there 
seems  little  doubt  that  it  contains  some  uric  acid  or  equivalent 
members  of  the  xanthin  group.  Let  us  say  that  I  introduced  during 
some  periods  of  my  research  with  my  food  1*2  grs.  of  uric  acid  per 
day ;  subtracting  this  from  the  11'2  grs.  of  daily  excretion  we  get 
10  grs.  of  uric  acid  as  the  actual  quantity  daily  produced  out  of 
nitrogen  introduced  in  other  forms,  the  remainder  of  this  nitrogen 
furnishing  about  349  grs.  of  urea,  giving  a  relation  of  uric  acid  to 
urea  of  1 — 34. 

Now  that  pulses  are  removed  from  the  diet  (see  chapter 
xvii.  and  lig.  75),  daily  introduction  is  probably  a  mere  fraction  of  a 
grain  ;  but  as  we  can  only  say  that  formation  is  about  1  to  34  we  can 
only  estimate  introduction  roughly  by  the  difference  between  1  to  34 
and  the  actual  daily  excretion ;  nor  are  we  certain  that  some  of  that 
difference  may  not  be  due  to  solution  of  previous  storage. 

Let  us  work  out  the  formation  and  excretion  of  a  man  of 
150  lbs.  from  these  data.  Say  that  he  forms  3*5  grs.  per  lb.  of  urea 
=  625  grs.  a  day,  and  uHc  acid  in  relation  of  1 — 36  =  15  grs.  per 
day.  He  will  introduce  in  his  food  perhaps  1  gr.  of  uric  acid  per  100 
grs.  of  urea  =  5*25  grs.    Therefore  the  total  uric  acid  formed  and 
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introduoed  will  be  20*25  grs.  a  day,  and  if  he  excretes  the  whole  of 
this  it  will  hold  the  relation  to  urea  of  1 — 26.  But  with  higher 
introduction  of  uric  acid  diminished  alkalinity  of  blood  will  result 
and,  depending  upon  it,  lessened  solubility  and  excretion  of  uric 
acid ;  that  is  to  say,  he  will  not  excrete  all  the  uric  acid  intro- 
duced or  formed,  but  will  retain  a  portion.  So  that  while  I,  in 
3,161  days,  have  probably  washed  out  of  my  tissues  and  excreted 
some  300  grs.  of  uric  acid  because  acidity  has  been  low,  this  man 
with  higher  acidity  may  have  retained  in  the  same  or  a  shorter 
period  some  300 — 400  grs. 

Such  a  man,  instead  of  excreting  the  full  20*25  grs.  of  uric  acid 
formed  and  introduced  each  day,  will  only  excrete,  say,  19*6 — 
20*0  grs.,  retaining  the  remaining  -2 — 7  of  a  grain,  which  in  the 
course  of  years  will  amount  to  many  hundreds  of  grains,  and  the 
higher  the  acidity  the  greater  the  proportionate  retention. 

I  consider  that  every  man  on  ordinary  diet,  who  also  drinks 
acid  wines  or  beer,  will  by  the  time  he  is  50,  have  accumulated 
300 — 400  grs.  of  uric  acid  in  his  tissues,  and  possibly  much  more ; 
and  about  this  time  he  will  probably  be  subject  to  attacks  of  some 
form  of  gout  or  chronic  rheumatism  and  will  have  defective  capillary 
circulation  and  a  low  blood  decimal. 

If  he  is  killed  by  accident  uric  acid  more  or  less  equivalent 
to  the  above-mentioned  amounts,  will  be  found  in  his  tissues. 
If  he  dies  after  several  years  of  wasting  disease  much  less  appears, 
for  during  his  wasting  there  will  be  a  marked  fall  of  urea  and 
acidity,  his  blood  will  become  more  alkaline  and  will  take  up  uric 
acid  from  the  tissues  and  pass  it  in  excess  in  the  urine.  Hence 
we  find  erosions  with  little  urate  deposit  in  the  joints  of  patients 
who  have  died  of  wasting  disease,  though  before  they  began  to 
waste  the  erosions  were  doubtless  full  of  it. 

If  the  blood  of  such  a  patient  is  examined  periodically  a  steady 
and  continuous  fall  of  the  blood  decimal  (see  chapter  xii.)  will 
appear  corresponding  to  the  amount  of  uric  acid  passing  through 
the  circulation,  and  this  is  no  doubt  the  causation  of  much  anaemia 
of  old  age. 

In  most  cases  of  wasting  disease  the  plus  excretion  of  uric  acid 
and  excess  passing  through  the  blood  produce  recognisable  symp- 
toms such  as  slow  capillary  reflux  (see  chapter  v.),  slow  high  tension 
pulse,  with  some  headache  and  mental  depression,  and  I  doubt  not 
that  in  the  more  or  less  physiological  conditions  of  old  age 
excess  of  uric  acid  in  the  blood,  with  similar  causation,  plays  an 
important  part. 
2 
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With  regard  to  the  relation  of  uric  acid  to  urea  in  excretion, 
namely,  1 — 33  to  1 — 36,  other  investigators,  Yvon  and  Berlioz 
{Rev.  de  Med.,  September,  1888),  found  as  the  result  of  one  series 
of  experiments  the  relation  1 — 30,  and  of  another  series  1—40: 
while  Lecanu  (quoted  by  Sir  Dyce  Duckworth,  *'  A  Treatise  on 
Oout,'*  p.  120)  found  much  the  same  relation  as  my  own,  viz., 
1—33. 

There  is  thus  a  considerable  collection  of  figures  tending  to  show 
the  normal  relation  of  uric  acid  to  urea  in  excretion,  as  1 — 30  or 
thereabouts,  and  I  suggest  that  where  this  is  found  over  a  long 
period  of  time,  it  may  represent  something  near  the  real  relative 
formation  of  the  two.  It  is  probable,  however,  that  these  results 
all  include  a  considerable  quantity  of  exogenous  uric  acid,  so  that 
the  ratio  of  formation  in  man  may  be  nearer  1  of  uric  acid  for  35 
of  urea  (see  also  Pulses  and  Researches  on  them  in  chapter  xvii. 
and  fig.  75). 

I  agree  with  Sir  A.  Garrod,  that  the  final  stage  in  the  forma- 
tion of  uric  acid  is  the  production  of  urate  of  ammonium  in  the 
kidney.* 

According  to  this  theory  a  large  part  of  the  urate  so  formed 
passes  at  once  down  the  ureter  and  is  excreted,  but  a  residue 
lingers  in  the  kidney  or  the  blood  circulating  in  it  and  is  eventually 
carried  by  the  renal  vein  into  the  general  circulation,  where  it  is, 
according  to  the  same  authority,  attracted  differently  by  different 
organs,  rendered  less  soluble  and  so  retained  and  accumulated 
in  such  organs  as  the  liver,  spleen,  and  certain  fibrous  tissues 
especially  those  of  joints,  probably  because  these  are  less  alkaline 
than  other  tissues  and  fluids. 

These  theories  of  Sir  A.  Garrod  enable  me  to  explain  my 
results  regarding  the  excretion  of  uric  acid — not  to  mention  a 
whole  string  of  disease  processes  of  which  they  afford  an  equally 
simple  explanation. 

We  may  now  return  to  our  original  question — why  there  is  a 
headache  one  day  with  an  excretion  of  16  grs.  of  uric  acid,  and 
little  or  no  headache  another  day,  when  an  identical  quantity  is 
•excreted. 


•  Sir  A.  Garrod  read  a  paper  before  the  Royal  Society,  in  1898,  in  whioh 
he  shows  that  there  is  urea  in  the  blood  of  birds  though  their  urine  contains 
none.  He  concludes,  I  believe,  that  in  birds,  just  as  in  man,  uric  acid  is 
formed  in  the  kidney  out  of  urea  and  other  nitrogenous  antecedents  furnished 
in  the  blood. 
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Allowing  that  uric  acid  is  never  formed  in  greater  relq»tive  pro- 
portion to  urea  than  1—33  (1  gr.  uric  acid  for  33  grs.  of  urea),  how 
comes  it  that  on  any  given  day  uric  acid  is  excreted  in  the  relation 
to  urea  of  1—18  or  1—20  ? 

Obviously  Sir  A.  Garrod's  theories  supply  an  explanation. 
If  16  grs.  of  uric  acid  are  excreted,  while  (judging  from  the  urea 
excreted)  only  12  grs.  of  uric  acid  were  formed,  then  4  grs.  of  uric 
acid  must  have  come  from  elsewhere,  i.e.,  must  have  been  formed 
on  some  day  when  they  were  not  excreted  but  were  retained — 
in  the  liver,  spleen,  joints,  or  fibrous  tissues. 

The  curves  I  have  shown  to  illustrate  various  papers  bear 
this  out.  In  my  paper  on  *' Headache,"  in  the  Transactions 
of  the  Boyal  Medical  and  Chirurgical  Society,  I  mentioned  that 
the  excess  of  uric  acid  on  the  day  of  headache  was  almost 
exactly  accounted  for  by  the  amount  retained,  as  shown  by  the 
curve  on  the  four  or  five  preceding  days  (see  fig.  45). 

In  so  far  as  the  headache  was  due  to  uric  acid,  therefore,  it  was 
due  to  a  fluctuation  in  excretion,  no  alteration  in  formation  having 
necessarily  taken  place,  and  the  action  of  various  drugs  bears  out 
this  supposition. 

When  16  grs.  of  uric  acid  were  excreted  with  528  grs.  of  urea 
(i.e.,  in  the  nearly  natural  relation  of  formation  1 — 33),  the  whole 
16  grs.  of  uric  acid  were  formed  that  day  in  the  kidney,  and  no 
headache  followed  because  there  was  no  great  excess  of  uric  acid 
in  the  blood. 

When,  however,  16  grs.  of  uric  acid  were  excreted  with  only 
396  grs.  of  urea,  a  relation  of  1 — 24'7,  the  whole  of  the  uric  acid 
was  not  formed  in  the  kidney  on  this  day,  and  some  4  grs.  of  it 
must  have  come  from  other  parts  ia  which  we  suppose  it  to  have 
been  retained. 

This  uric  acid,  however,  traverses  the  blood  in  addition  to 
that  usually  overflowing  from  the  kidney ;  it  would  be  for  some 
hours  in  excess,  and  would  give  rise  to  headache  and  other  signs  of 
its  presence,  which  is,  I  think,  a  sufficient  answer. 

Similarly  any  exogenous  uric  acid  will  pass  through  the  blood  on 
its  way  to  the  kidneys,  and  concomitant  conditions  reveal  from  which 
source  (introduction  or  retention)  the  excessive  excretion  proceeds. 

The  relation  of  uric  acid  to  urea  in  excretion  is  therefore  of 
great  importance,  as  it  shows  on  any  given  day  whether  there 
has  or  has  not  been  an  excess  of  uric  acid  in  the  blood,  and  the 
condition  of  the  blood,  its  hsBmoglobin  value  or  its  circulation, 
from  hour  to  hour  or  day  to  day,  can  be  used  as  a  further  index. 
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I  remind  my  readers  that  if  one  grain  of  uric  aoid  is  lield  back 
in  the  body  daily,  nearly  one  ounce  could  be  so  provided  in  a 
year,  and  though  this  is  rare,  the  balance  of  retention  and  excre- 
tion over  a  series  of  years  may  tend  either  to  increase  the  stores 
or  to  diminish  them. 

Fig.  1  shows  the  natural  plus  excretion  of  uric  acid  which  occurs 
daily  during  certain  hours. 

The  exact  hours  depend  upon  habits  of  food,  exercise,  sleep,  &c., 
because  these   control  daily  fluctuations  in  acidity,   and  acidity 
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Fig.  1. — Natural  Plus  Excretion  op  Uric  Acid  in  the  Alkaline  Tide. 

Breakfast  ended  9.50  a.m.  Lunch  ended  2.10  p.m.  Two  and  a  half  miles 
sharp  walking  8.0  to  8.45  p.m.  ;  perspiration,  and  low  tension  pulse  after  walk. 
Total  urinary  water  527  cubic  centimetres.  Total  urea  118  grains.  Total  uric 
acid  5*0  grains.    Belation  of  uric  acid  to  urea  1  to  236. 


controls  excretion  of  uric  acid.  By  altering  the  acidity  of  the 
whole  day  we  alter  the  excretion  of  uric  acid  also. 

In  this  figure  we  see  that  the  curve  of  acidity  is  low  at  8.45  a.m., 
and  rises  gradually  up  to  2.45  p.m. ;  after  this  it  drops,  more 
or  less  decidedly,  producing  what  I  call  the  second  or  after- 
noon alkaline  tide. 

As  a  result  of  this  low  acidity  in  the  a.m.  and  early  p.m.  hours, 
uric  acid  is  above  urea,  and  comes  below  it  for  the  first  time  at 
3.45  p.m. 


Digitized  byLjOOQlC 


FOBMATION   AND   EXCRETION   OF   URIC   ACID  21 

We  must  bear  in  mind,  however,  that  this  high  uric  acid 
depends  upon  two  factors — (1)  the  low  acidity  of  the  urine  corres- 
ponding to  high  alkaUnity  of  the  blood  and  rendering  that  fluid  a 
good  solvent  of  uric  acid,  and  (2)  the  presence  in  the  body  of  a 
quantity  of  uric  acid  available  when  the  condition  of  the  blood 
is  favourable  for  solution. 

If  available  uric  acid  has  been  cleared  out  by  means  of  solvents 
acidity  may  fall  much  lower  than  in  this  figure  without  any  plus 
excretion  (see  fig.  73). 

It  is  of  the  first  importance  to  bear  the  above-mentioned  factors 
in  mind  if  we  are  to  avoid  misunderstanding  in  watching  the  daily 
and  hourly  excretion. 

We  see  also  in  this  figure  that  urinary  water  is  low  all 
through  the  morning  hours  and  rises  for  the  first  time  at  8.45  p.m., 
when  for  the  first  time  uric  acid  is  below  urea. 

So  that  it,  hke  many  others  in  this  volume,  illustrates  the  relation 
between  uric  acid  and  water  in  excretion  which  I  have  ventured 
to  formulate  as  a  law — that  urinary  water  varies  hourly  and  daily, 
inversely  with  the  excretion  of  uric  acid  or  with  the  height  of  the 
uric  a^cid  above  urea. 

We  shall  see  that  other  secretions  and  excretions  bear  a 
similar  relation  to  the  amount  of  uric  acid  in  the  urine  and 
blood,  that  this  is  of  the  utmost  importance  in  demonstrating 
the  power  of  uric  acid  over  the  circulation,  and  that  the  capil- 
lary circulation  and  blood  pressure  bear  a  similar  relation  to 
uric  acid  excretion.  So  that  a  touch  with  the  point  of  the  finger 
will  reveal  in  the  slow  or  quick  capillary  reflux  whether  we  have  to 
deal  with  scanty  urine  or  diuresis,  with  free  excretion  of  water  or 
dropsical  retention ;  for  dropsy  is  nothing  but  a  result  of  retention 
of  water  in  the  body  due  to  collsBmia,  generally  acting  in  association 
with  more  or  less  heart  failure  and  cutting  ofl^  all  excretions. 

Figure  2  shows  the  daily  excretion  of  uric  acid,  urea,  water  and 
acidity  in  epitome. 

The  total  excretions  of  the  hours  placed  at  the  top  of  each  column 
are  divided  by  the  number  of  hours,  so  that  the  curves  represent 
the  average  hourly  excretion  in  each  period. 

We  see  that  in  the  hours  7  a.m.  to  11  p.m.  (t.e.,  the  usual 
working  day  hours)  uric  acid  is  above  urea,  and  water  is  low. 
Acidity  is  also  low,  and  hence  the  cause  of  high  uric  acid. 

In  the  hours  11  p.m.  to  4  a.m.  acidity  and  urea  have  risen  con- 
siderably; as  a  result  of  the  high  acidity  uric  acid  has  fallen 
below   urea,  and   in   consequence    of  this  low  uric  acid   (which 
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means  absence  or  relative  absence  of  uric  acid  from  tbe  blood), 
the  capillaries  are  freed  and  there  is  free  elimination  of  water 
from  the  blood  and  a  diuresis;  hence  the  urinary  water  is  very 
high. 

The  free  capillaries  produce  everywhere  definite  effects,  with 
some  of  which  I  deal  later,  and  it  will  then  appear  that  part  of 
the  rise  of  urea  is  due  to  the  fall  of  uric  acid  and  to  the  free 
capillaries  and  increased  metabolism  resulting  from  this  fall. 

In  the  hours  4  a.m.  to  7  a.m.  acidity  falls  to  its  lowest  point, 
urea  falls  very  greatly,  water  drops  also  to  its  lowest  point,  and 
uric  acid  rises. 
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Fig.  2.— Daily  Excbetion  op  Uric  Acid  in  Epitome. 

The  rise  of  uric  acid  is  due  to  the  fall  of  acidity,  but  also  to 
the  retention  in  the  previous  night  hours.  . 

When  uric  acid  was  low  in  the  night  there  was  no  alteration  in 
its  formation  relative  to  urea ;  it  was  formed  then  as  always  in  the 
relation  to  urea  of  about  1  to  35,  but  the  condition  of  the  blood 
not  favouring  solubility,  a  certain  quantity  was  retained  in  some 
of  the  organs  and  tissues,  and  therefore  the  moment  acidity  fell 
in  the  early  morning  hours  this  available  uric  acid  passing  into  the 
blood  and  urine  raised  the  excretion  of  uric  acid  above  urea,  there 
being  again  no  alteration  in  formation  (relative  to  urea). 
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This  is  susceptible  of  simple  demonstration,  for  if  you  ad- 
minister sufficient  alkali  to  prevent  the  rise  of  acidity  in  the 
night,  there  is  no  excess  of  uric  acid  passed  in  the  urine  of  the 
early  morning  hours. 

Whereas  if  the  large  excretion  in  the  morning  were  due  to  new 
formation  of  uric  acid  it  is  difficult  to  see  how  the  previous 
administration  of  an  alkali  could  prevent  this. 

Further,  if  an  alkali  were  given  to  prevent  rise  of  acidity  and  fall 
of  uric  acid  in  the  night  hours,  there  would  be  no  diuresis;  the 
water  would  remain  in  the  blood  and  body  and  pass  out  next 
day  whenever  uric  acid  was  exhausted  and  fell  close  to  urea  from 
this  cause. 

I  ask  my  readers  to  bear  this  small  figure  in  mind  as  the  key 
to  nearly  everything  that  follows.  They  will  find  that  by  con- 
trolling acidity  or  uric  acid  and  producing  changes  in  these  (such 
as  are  shown  in  the  figure),  they  can  control  to  a  large  extent  urea 
and  to  a  still  greater  extent  the  urinary  water,  and  these  are  the 
signs  and  results  of  more  important  control  over  the  capillaries, 
blood  pressure,  action  of  the  heart,  and  physiology  of  the  whole 
body. 

Now  the  acidity  is  controlled  by  administration  of  acids  and 
alkalies,  by  increase  or  diminution  of  activity  and  perspiration  (as 
in  fig.  1),  or  by  altered  formation  of  urea  (as  in  fig.  2),  and  many 
things  indirectly  affecting  these  factors. 

Uric  acid  is  controlled  by  the  administration  of  many  substances 
increasing  or  diminishing  its  solubility  in  the  blood;  it  is  also 
increased  by  direct  administration  of  uric  acid  itself  or  of  xanthin 
or  many  xanthin  compounds  practically  equivalent. 

In  making  any  such  experiment,  it  is  necessary  to  remember 
that  the  alterations  in  the  curves  of  fig.  2  represent  the  resultants 
of  a  large  number  of  forces  acting  variously,  and  that  whatever 
substance  is  used  to  produce  a  given  change  must  be  in  sufficient 
quantity  to  overcome  other  and  opposing  forces. 

Fig.  3  shows  much  the  same  thing..  It  gives  the  actual  hour 
to  hour  excretions  of  the  working  day  but  it  was  obviously 
impossible  to  divide  the  night  without  interfering  so  much  with 
physiological  conditions  as  to  invalidate  results,  and  I  had, 
therefore,  to  take  chance  divisions.  I  have  also  added  the  result 
of  dividing  the  whole  day's  excretions  by  24  so  as  to  make  it  com- 
parable to  the  hourly  excretions  and  give  an  average  by  which  to 
judge  them. 

We  see,  then,  much  as  in  fig.  1,  that  uric  acid  is  above  urea  all 
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the  morning  hours  and  does  not  come  below  it  till  3  p.m.,  and  that 
with  the  exception  of  8  and  9  p.m.,  and  the  early  a.m.  hours  of 
the  following  day,  it  is  below  it  during  the  rest  of  the  twenty-four 
hours. 


Fig.  3. — Daily  Excbbtion  op  Ubic  Acid  pbom  Houb  to  Hour. 

The  average  hourly  excretion  of  uric  acid  is  below  *5  of  a  grain 
or  less  than  12  grains  in  twenty-four  hours,  the  highest  hourly 
excretion  about  8  grs.,  and  the  lowest  little  above  '4. 

Acidity  and  urea  run  fairly  well  together  though  urea  fluctuates 
much  more  than  acidity.     They  agree  in  being  low  in  the  morning 
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hours  and  high  in  the  afternoon,  evening,  and  early  part  of  the 
night. 

The  relation  of  acidity  to  urea  is  fairly  constant  over  a  long 
period  of  time  at  about  1  of  acidity  for  6*8  of  urea,  and  I  attri- 
bute this  to  their  being  two  results  of  the  same  metabolism ; 
that  is  to  say,  that  every  molecule  of  proteid  material  which  in 
breaking  up  furnishes  the  constituents  of  urea,  furnishes  also 
certain  acids,  salts,  or  substances  capable  of  oxidation  affecting  the 
acidity  of  the  urine.  For  instance,  sulphur  in  several  forms  is 
capable  of  oxidation  in  the  body,  as  its  administration  always 
raises  the  acidity  of  the  urine  (see  fig.  11). 

The  average  acidity  is  about  2*5  grs.  per  hour  or  60  grs.  a  day. 

The  highest  acidity  is  at  6,  10,  and  11  p.m.,  when  it  touches 
4  grs.  per  hour ;  and  the  lowest  at  9  a.m.,  when  it  is  little  above 
1  gr.  per  hour. 

The  acidity  changes  determine  the  excretion  of  uric  acid,  which 
is  above  urea  when  acidity  is  low  and  below  or  close  to  urea  when 
it  is  high,  and  the  amount  retained  each  day  when  it  is  below 
urea,  furnishes  the  excess  excreted  next  morning  when  it  is 
above;  therefore  any  unusually  large  retention  on  the  evening 
of  one  day  is  followed  (other  things  equal)  by  an  unusually  large 
excretion  next  morning. 

The  quantity  excreted  from  8  a.m.  to  2  p.m.  in  this  figure 
is  partly  the  result  of  the  low  acidity  which  aids  its  solution,  and 
partly  of  the  uric  acid  retained  on  the  previous  evening  which 
furnishes  the  supply,  and  the  amount  by  which  uric  acid  exceeds 
urea  on  any  given  morning  depends  chiefly  on  these  two  factors. 

The  average  excretion  of  urea  is  about  16  gr.  per  hour,  or  384  grs. 
per  day,  and  it  fluctuates  from  a  maximum  of  about  25  grs.  per 
hour  to  a  minimum  of  about  13  grs.  per  hour  at  9  a.m.  It  appears 
to  rise  soon  after  each  meal  and  to  fall  decidedly  in  the  early  morn- 
ing hours  when  food  supplies  are  running  short,  probably  causing 
the  low  acidity  of  these  hours. 

Uric  acid  on  this  day  bears  a  relation  to  urea  of  1  to  32, 
which  is  near  normal  if  the  uric  acid  is  provided  both  by  formation 
and  introduction  ;  had  it  been  provided  by  formation  alone  it  would 
have  been  nearer  1  to  34. 

The  average  excretion  of  water  is  about  75  cc.  per  hour,  or 
1,800  cc.  per  day,  but  varies  enormously  from  a  maximum  of 
230  CO.  per  hour  between  11  p.m.  and  1.40  a.m.  to  a  minimum  of 
about  33  CC.  at  9  a.m. 

The  water  is  remarkably  low  through  the  morning  hours  and  up 
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to  3  or  4  p.m.,  in  spite  of  the  fact  that  more  than  a  pint  of  fluid  is 
taken  at  breakfast. 

No  doubt  this  low  water  is  partly  due  to  loss  by  diuresis 
in  the  previous  evening  and  night ;  but  more  largely  to  reten- 
tion of  water  owing  to  the  renal  capillaries  being  obstructed  by 
excess  of  uric  acid. 

Similarly  the  remarkable  rise  of  water  in  the  evening  and  night 
is  due  to  excess  of  water  in  the  blood,  where  it  has  accumulated 
during  the  morning  hours,  and  also  to  the  free  action  of  the  renal 
capillaries  when  the  blood  is  cleared  of  uric  acid;  while,  with  regard 
to  the  great  diuresis  of  the  night,  \iric  acid  is  further  below  urea  in 
these  hours  and  those  just  precedent  than  at  any  other  of  the  twenty- 
four. 

My  law  of  excretions  is  thus  fully  illustrated,  and  the  more 
minutely  we  investigate  the  better  it  shows  that  urinary  water 
is  inversely  as  uric  acid  and  especially  inversely  as  the  height  of 
uric  acid  above  urea. 

And  we  have  seen  that  the  height  of  the  uric  acid  above  urea  is 
the  measure  of  the  quantity  of  uric  acid  traversing  the  blood  in 
any  given  hour. 

It  may  be  said  that  water  is  scanty  in  the  morning  because  there 
is  none  available  and  the  blood  is  poor  in  water,  but  it  is  easy  to 
disprove  this  suggestion.  First  examine  the  blood  and  you  will 
find  that  it  is  dilute,  i.e.,  both  cells  and  hsBmoglobin  are  relatively 
scanty  in  a  given  quantity. 

Having  done  this  say  at  9  a.m.,  give  a  drug  to  bring  down  uric 
acid,  such  as  opium,  calomel  (or  many  others  to  be  mentioned), 
and  as  soon  as  uric  acid  is  brought  to  or  below  urea,  you  will 
get  a  diuresis  perhaps  as  large  as  that  at  7  p.m.  Some  of  my 
results  were  very  striking,  and  proved  that  the  urine  in  these  hours 
was  not  scanty  from  want  of  water  in  the  blood. 

Control  uric  acid  and  the  water  is  invariably  controlled,  whether 
by  raising  acidity,  or  by  giving  a  drug  such  as  one  of  the  metals 
directly  forming  an  insoluble  compound  with  it;  if  uric  acid 
comes  down  water  will  rise,  provided  there  is  water  available  for 
excretion. 

Conversely  if  uric  acid  is  raised  by  a  solvent  the  water  will 
fall  and  will  not  rise  again  till  uric  acid  comes  down. 

In  disease  the  same  law  obtains.  The  onset  of  fever  is  accom- 
panied by  a  rise  of  urea  and  acidity,  and  uric  acid  falls  and  is 
retained  and  a  more  or  less  marked  diuresis  results.  I  nearly 
always  know  when  my  temperature  rises  by  the  diuresis  which 
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marks  the  ODset  of  the  rise.  (For  effects  of  fever  on  the  capillaries 
of  the  skin  and  retina  see  fig.  42.) 

Still  more  is  this  the  case  when  fever  follows  dropsy,  for 
there  is  a  large  supply  of  water  available  and  if  the  fever  con- 
tinues this  will  last  till  many  pounds  of  water  have  been  run  off, 
proving  conclusively  that  the  scanty  urine  often  following  the  onset 
of  a  fever  is  due  to  lack  of  water  and  not  to  obstructed  capillaries. 

When  the  fever  ends  urea  and  acidity  fall.  The  uric  acid 
retained  dtiring  the  early  stages  of  the  fever  is  again  got  into 
solution,  and  a  scanty  excretion  of  water  follows  in  spite  of  plenty 
in  the  blood. 

Here  we  have  the  parallel  in  pathology  of  what  occurs  daily 
in  physiology ;  uric  acid  retained  during  the  high  acidity  of  the 
fever  passes  out  when  acidity  falls  at  its  conclusion,  just  as  uric 
acid  retained  in  the  evening  and  night  when  acidity  is  high  passes 
out  next  morning  when  it  is  low. 

And  the  diurnal  variations  in  blood  pressure  with  those  which 
correspond  to  fever  and  convalescence  are  absolutely  dependent  on 
the  uric  acid. 

Chronic  Bright's  disease  provides  another  illustration.  During 
the  day  there  is  excess  of  uric  acid  in  the  blood  as  shown  by 
numerous  granules  (see  chapter  iii.)  ^with  obstructed  capillaries 
and  high  blood  pressure,  and  despite  the  ingestion  of,  it  may 
be,  large  quantities  of  water,  the  urine  is  scanty  but  the  blood  is 
dilute.  Such  urine  may  have  quite  a  good  sp.  gr.,  and  the  fact  that 
it  is  the  product  of  chronic  Bright 's  disease  may  thus  be  overlooked. 

In  the  night,  however,  this  is  reversed;  with  a  rise  of  acidity, 
lessened  quantity  of  uric  acid  in  the  blood  and  comparatively  free 
capillaries,  so  great  a  diuresis  occurs  that  the  urine  of  the  whole 
twenty-four  hours  is  profuse  and  of  low  specific  gravity,  and  under 
these  conditions  the  hourly  excretion  of  water  at  night  is  often  more 
than  twice  as  large  as  in  the  day. 

Before  leaving  fig.  3  I  will  point  out  a  way  in  which  it  may 
be  misread. 

Bemembering  that  urinary  water  is  inversely  as  the  height  of 
uric  acid  above  urea — suppose  we  take  three  hours,  such  as  7,  8, 
and  9  p.m.,  and  mix  the  urines,  and  suppose  that  uric  acid  as  at 
8  and  9  was  not  only  above  urea  but  was  rather  higher  above  it 
than  in  this  figure,  the  mixing  of  these  urines  might  result  in 
showing  a  considerably  greater  excretion  of  water  than  in  several 
of  the  morning  hours,  and  yet  uric  acid  might  come  out  above  urea. 
It  might  therefore  be  said,  "Here  is  an  exception  to  your  law." 
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But  when  the  hours  are  separated  carefully  it  appears  that  the 
diuresis  really  occurred  when  uric  acid  was  below  urea,  and  in  the 
following  hours  when  it  was  above,  the  water  was  scanty,  but  the 
diuresis  of  the  first  hour  was  so  great  that  it  made  the  urine  of 
the  whole  three  hours  seem  profuse.  There  is  no  exception  to 
my  law ;  the  more  carefully  it  is  investigated  the  more  evident  is 
its  truth. 

Conversely  without  water  there  can  be  no  diuresis  however 
much  uric  acid  is  brought  down,  and  the  capillaries  freed  ;  if 
the  water  has  been  run  off  by  perspiration,  vomiting,  or  diarrhoea 
there  will  be  no  diuresis  till  fresh  supplies  are  available.    • 

I  do  not  claim  that  fig.  3  represents  a  typical  day,  it  is  one 
of  many  taken  more  or  less  at  random  from  my  researches,  and 
details  vary  with  diet,  clothing,  temperature,  exercise,  and  other 
things:  but  the  main  points,  that  uric  acid  is  above  urea  in 
certain  hours  and  below  it  in  others,  that  acidity  is  high  in 
certain  hours  and  low  in  others,  and  that  the  water  varies 
inversely  as  the  height  of  uric  acid  above  urea,  are  practically 
constant  for  my  excretions  and  those  of  everyone  living  under 
similar  conditions.  And  this  not  only  in  physiology  but  for  the 
most  part  also  in  pathology,  dominating  the  circulation  and 
consequently  governing  the  nutrition  and  function  of  the  body, 
probably  from  development  and  intrauterine  life  to  the  hour 
of  death. 

There  is  another  point  of  interest  in  connection  with  fig.  3,  and 
that  is  that  when,  as  here,  urinary  water  is  scanty  in  the  morning 
hours  from  obstructed  capillaries  and  not  from  want  of  water  in 
the  blood,  there  is  a  distaste  for  fluids ;  whereas,  after  a  diuresis 
when  the  blood  is  poor  in  water  there  is  thirst,  so  that  by  observa- 
tion it  is  possible  to  tell  whether  the  scanty  urine  is  due  to  collaBmia'*' 
and  obstructed  capillaries,  or  to  want  of  water  in  the  blood. 

In  the  morning  hours  the  drinking  of  a  considerable  amount 
of  water  will  not  produce  a  diuresis ;  it  is  kept  in  the  blood 
by  the  obstructed  capillaries;  in  the  evening  and  night  it  tends 
to  pass  soon  after  it  is  swallowed,  and  the  same  in  the  morning 
if   the    capillaries    are   freed.      No   doubt  water  is   required  for 


*  CoUsemia  means  excess  of  uric  acid  in  the  blood,  the  uric  acid  being  in 
some  colloid  form  which  obstructs  more  or  less  the  capillary  circulation  all  over 
the  body.  High  blood  pressure  is  almost  always  due  to  collBemia,  and  the  slow- 
ness of  the  capillary  reflux  and  the  height  of  the  blood  pressure  are,  other  things 
equal,  a  measure  of  the  extent  of  the  coUsemia.    (See  chapters  v.  and  xvii.) 
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digestion ,  and  while  digestion  is  active  a  certain  amount  will 
be  retained,  but  this  takes  place  both  in  the  morning  and  even- 
ing, and  yet  water  is  profuse  in  one  and  scanty  in  the  other. 
If  uric  acid  is  removed  so  that  there  is  no  plus  excretion 
in  the  morning  the  water  will  be  passed  freely  ses  at  other  times, 
and  in  these  circumstances  there  will  be  no  great  diuresis  the 
following  evening  or  night,  because  water  has  not  been  retained 
during  the  day. 

The  afternoon  alkaline  tide  is  poorly  represented  in  fig.  3  by 
a  small  fall  of  acidity  at  5  p.m.,  but  this  varies  with  exercise,  food 
and  other  factors,  and  I  believe  is  commonly  due  to  the  fall  of 
urea  as  the  albumens  of  lunch  come  to  an  end  and  to  the  alkaline 
bases  introduced,  aided  by  a  certain  amount  of  exercise  commonly 
taken  afterwards  which  tends  to  reduce  the  acidity  by  loss  of  acids 
in  perspiration  (see  8.45  and  4.45  in  fig.  1) ;  in  the  day  represented 
in  fig.  3  there  was  no  exercise  after  lunch. 

The  diurnal  variations  in  the  excretion  of  uric  acid  explain  abso> 
lutely  the  incidence  of  the  related  diseases. 

Thus  the  diseases  caused  by  excess  of  uric  acid  in  the  blood, 
headache,  epilepsy,  mental  depression,  melancholia  and  suicide, 
vertigo,  high  blood  pressure,  angina,  asthma,  Baynaud's  disease,  all 
tend  to  appear  or  to  be  worst  in  the  morning  hours,  though,^ 
when  there  is  any  severe  disturbance  of  digestion,  there  may  be 
collaemia  at  other  hours  because  the  natural  curve  of  acidity  is 
upset. 

Those  diseases  due  to  the  presence  of  uric  acid  outside  the 
blood,  gout,  rheumatism,  and  inflammations  of  fibrous  tissues, 
affect  especially  the  hours  in  which  the  blood  is  generally  cleared 
of  uric  acid,  i,e.j  the  evening  and  night,  and  illustrations  will  be 
found  in  the  chapters  treating  each  disease. 

The  diurnal  fluctuation  in  the  blood  decimal  corresponds  well 
with  those  of  acidity  and  uric  acid  in  fig.  3 ;  it  falls  in  the  morn- 
ing with  low  acidity  and  high  uric  acid  and  rises  towards  1  or 
2  p.m.  as  acidity  rises  and  uric  acid  falls ;  it  drops  more  or  less 
decidedly  with  the  fall  of  acidity  in  the  afternoon  alkaline  tide, 
varying  with  the  distribution  of  meals  and  other  factors,  and  rises 
decidedly  in  the  evening  and  early  night  hours.  The  curves  in 
fig.  52  only  illustrate  this  partially,  but  this  is  a  somewhat  excep- 
tional curve  both  as  to  uric  acid  and  the  blood  decimal,  and  is 
given  for  reasons  appearing  in  its  description. 

Fig.  4  is  an  attempt  to  show  the  annual  fluctuations  in  the 
excretion  of  uric  acid.    I  have  no  exact  curves,  because  I  have 
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taken  so  many  drugs  that  the  natural  fluctuations  have  been  more 
or  less  disturbed  by  their  effects,  and  I  choose  this  year  simply 
because  it  seemed  less  obscured  than  others. 

This  figure  discloses,  speaking  generally,  that  the  warm  months 
of  the  year  correspond  to  the  morning  hours  in  displaying  a  rela- 
tively large  excretion  of  uric  acid,  and  this  should  be  so  for  acidity 
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Fig.  4, — Ybably  Excbbtion  op  Ubic  Acid  fbom  Month  to  Month. 

is  diminished  in  them  all  by  an  increased  loss  of  acids  from  the 
skin  in  perspiration,  whilst  the  cold  months  of  the  year  corre- 
spond to  the  evening  and  night  hours  and  in  them  the  acidity  is 
raised  by  a  diminished  loss  of  acids  from  the  skin,  and  with  this 
a  diminished  excretion  of  uric  acid. 
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In  the  cold  months,  October,  November,  December,  January, 
and  February,  uric  acid  is  nearer  urea  than  at  any  other  time  with 
the  exception  of  June. 

With  the  fall  of  acidity  in  March  uric  acid  rises. 

The  high  acidity  in  April,  May,  June,  July  and  August  is  due  to 
drugs,  and  the  numbers  opposite  these  indicate  the  number  of  days 
on  which  they  were  taken. 

May,  June,  July  and  August  marked  +  were  not  estimated 
throughout,  but  the  excretion  for  the  month  was  estimated  from 
the  days  worked  out. 

In  many  months  a  considerable  quantity  of  phosphate  of  soda 
and  sometimes  salicylate  of  soda  were  taken  and  these  tend  to 
raise  the  acidity  and  also  the  excretion  of  uric  acid,  acting  as 
solvents  of  uric  acid. 

In  fact  this  year  is  selected  because  drugs  are  used  so  constantly 
that  their  effects  may  to  some  extent  be  neglected. 

But  with  or  without,  the  fact  remains  that  acidity  tends  to  be 
high  in  the  cold  months  and  low  in  the  warm,  and  uric  acid  in  its 
inverse  relation  to  this  tends  to  be  low  in  the  cold  months  and 
high  in  the  warm.  It  follows  from  diurnal  experiences  that  uric 
acid  will  tend  to  be  highest  in  the  early  warm  months,  March, 
April  and  May  (and  this  may  account  for  part  of  its  fall  in  June, 
unless,  indeed,  June  was  a  cold  month  in  1888,  which  my  notes 
do  not  enable  me  to  say),  and  lowest  at  the  first  onset  of  cold,  as 
in  October. 

The  fall  of  urea  from  March  to  May  was  due  to  leaving  off 
meat,  and  the  further  fall  May  to  August  was  due  to  making 
milk  my  only  animal  food  without  due  care  in  replacing  the  nitrogen 
thus  dropped,  an  experiment  I  advise  no  one  to  repeat.  Had  I 
understood  the  direct  introduction  of  uric  acid  it  would  have  been 
unnecessary ;  but  I  then  believed  that  my  only  way  of  reducing  uric 
acid  was  to  reduce  the  total  nitrogen. 

Taking  these  as  the  natural  annual  variations  in  the  excretion 
of  uric  acid  (and  the  whole  of  my  researches  and  observations  are 
in  favour  of  this,  as  I  discovered  that  I  got  a  relatively  increased 
excretion  of  uric  acid  1  to  29,  or  1  to  30  in  the  spring  and  summer 
months,  as  compared  with  1  to  33  in  the  winter),  it  follows  that 
the  amount  of  uric  acid  excretion  in  the  warm  months  will,  as 
in  the  corresponding  diurnal  variations,  depend  partly  on  the 
greatness  of  the  fall  in  acidity  and  partly  on  the  quantity  of  uric 
acid  stored  in  the  cold  months.  A  man  who  has  introduced 
through  the   winter    some   6   grs.    of  uric   acid  daily,    ought   to 
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suffer  more  severely  from  spring  and  summer  diseases  due  to 
excess  of  uric  acid  in  the  blood  than  the  man  who  introduces 
from  1  to  2  grs.  per  day,  for  he  who  introduces  6  grs.  a  day 
not  only  does  so  but  the  uric  acid  taken  hinders  its  own 
excretion  by  tending  to  keep  up  the  acidity  of  the  urine  and  di- 
minish the  alkalinity  of  the  blood,  though  if  introduction  is 
continued  in  summer  it  will  tend  to  keep  up  the  acidity  then  also. 
This,  however,  will  have  little  effect  compared  to  the  extemaJ 
temperature,  and  whenever  acidity  is  reduced  there  will  be  a  rush 
of  urates  into  the  blood. 

All  diseases  which  in  the  diurnal  variation  of  excretion  exhibit 
their  greatest  incidence  and  severity  in  the  morning,  tend  also 
to  their  greatest  annual  incidence  in  the  spring  and  summer 
months,  while  those  most  prominent  in  the  evening  and  night  are 
most  prominent  in  autumn  and  wmter.  I  must  add  to  the 
diseases  which  are  worse  in  the  morning  hours,  others  such 
as  phthisis,  some  skin  diseases,  and  pneumonia,  because  though 
they  are  not  of  such  a  nature  as  to  indicate  their  relation  to  the 
diurnal  fluctuations  of  uric  acid,  some  of  them  show  a  distinct 
relation  to  its  annual  fluctuations. 

For  the  same  reasons  the  blood  decimal  of  the  flesh  and  tea 
taker  is  higher  in  the  winter  months,  as  * 5  to  *55,  and  lower  in 
the  summer  months,  as  '45  to  '5 ;  but  at  no  time  are  the  blood 
decimal  or  capillary  reflux  of  the  flesh  eater  equal  to  those  of 
the  abstainer,  and  consequently  the  flesh  eater  is  never  equal  in 
endurance  and  athletic  power. 

It  will  surprise  some  to  see  such  diseases  as  phthisis 
and  pneumonia  included,  but  uric  acid,  by  controlling  meta- 
bolism and  combustion  and  such  troubles  as  chronic  catarrh, 
and  inflammation  of  mucous  membranes,  in  many  instances 
determines  whether  microbes  should  be  destroyed  or  live,  and 
thus  practically  decides  the  incidence  and  course  of  microbic 
diseases.  Moreover  (chapters  ix.  and  xvii.),  uric  acid,  by  affect- 
ing the  fibrous  tissues  of  the  trachea  and  bronchi,  not  only 
produces  acute  inflammation  of  these  structures  but  also  causes 
pneumonia  of  neighbouring  portions  of  the  lungs  and  in  any 
of  these  lesions  bacilli  and  other  microbes  may  And  a  nidus. 
In  these  cases  uric  acid  is  the  factor  the  removal  of  which 
prevents  or  cures  the  disease  ;  the  microbe  merely  flourishes 
in  the  conditions  which  uric  acid  produces  and  is  in  itself  un- 
important (see  cases  under  Catarrh,  Pneumonia,  Malaria,  <fec.). 
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Fig.  5  shows,  I  think,  that  the  diumad  variations  in  the  e±cre- 
tion  of  nrio  add  have  an  important  efifeot  on  temperatttre. 

This  figare  is  one  of  a  large  number  and  I  give  it  while  the 
diurnal  variations  in  the  excretion  of  urio  acid  are  fresh  in  our 
minds,  though  I  must  return  to  its  points  in  connection  with 
other  subjects  later. 

The  u^er  curve  gives  the  rectal  temperature,  the  lower  curve 
that  in  the  mouth. 

It  is  noticeable  that  between  the  hours  of  7  a.m.  and  6  p^m. 
these  temperatures  are  further  apart  than  at  other  times  of  the 
day. 
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Fia.  5. — Curves  of  Tsmpsbatubb  in  Mouth  and  Bectuu  to  show  their 
Bblation  "to  TfiB  Excretion  of  Ubio  Aoid. 


I  was  led  to  this  investigation  by  some  statements  in  Marey's 
work  cm  the  circulation  of  the  blood  ("Circulation  du  Sang/' 
pp.  688  to  596). 

He  points  out  that  by  observing  the  temperature  simultaneously 
in  rectum  and  mouth  we  can  distinguish  whether  a  low  temperature 
in  the  mouth  is  due  (1)  to  contraction  of  sux^ace  vessels,  or  (2) 
to  diminished  production  of  heat. 

If  to  contraction  of  surface  vessels,  the  rectal  temperature 
rises  as  the  mouth  temperature  falls,  and  the  two  are  far  apart ; 
if  to  diminished  production  of  heqft,  the  two  will  be  close  together. 
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Again,  sappose  we  find  a  raised  temperature  in  the  rectum,  if 
the  temperature  in  the  mouth  is  near  it  there  is  increased  forma- 
tion of  heat,  but  if  they  are  far  apart,  the  mouth  being  lower,  there 
is  contraction  (obstruction)  of  skin  vessels. 

Marey  points  out  that  in  cholera  algide  rectal  temperature 
is  high  in  proportion  as  surface  temperature  is  low,  and  in  the 
reaction  rectal  temperature  falls  as  surface  temperature  rises. 

In  cholera  algide  the  surface  vessels  are  contracted  (?  obstructed), 
and  tartarate  of  antimony  and  emetine  produce  similar  results. 

Alcohol  dilates  the  surface  vessels  and  reduces  the  temperature 
in  the  rectum. 

Inanition  lowers  the  temperature  both  of  surface  and  rectum, 
hence  the  diagnosis  between  this  and  contracted  arterioles,  or 
rather  obstructed  capillaries  (see  chapter  v.). 

In  ursBmia  he  states  that  a  fall  of  the  central  temperature 
as  well  as  of  the  surface  may  occur,  i.e.,  I  suppose,  the  obstruction 
of  vessels  is  so  great  and  general  that  the  production  of  heat  is 
affected  as  well  as  its  distribution. 

During  fever  the  two  curves  meet  as  the  vessels  are  free,  and 
the  temperature  equalised. 

In  cases  of  intermittent  fever  the  curves  are  close  and  there  is 
increased  production  of  heat  at  times  of  high  fever,  but  the  surface 
temperature  is  considerably  lower  in  the  intervals  and  this  corre- 
sponds with  the  amount  of  uric  acid  in  the  blood,  this  being 
absent  during  the  fever,  stored  up  in  the  enlarging  spleen, 
in  the  liver  and  elsewhere,  and  present  in  varying  quantity  during 
the  intervals. 

This  suggested  that  if  the  difference  between  the  temperature  of 
mouth  and  rectum  is  a  measure  of  the  obstruction  of  the  skin- 
vessels,  it  might  also  be  a  measure  of  the  amount  of  uric  acid 
in  the  blood,  for  this  obstructs  the  skin-vessels;  on  carefully 
investigating  the  point  I  found,  as  fig.  5  shows,  that  it  is  the 
case,  and  that  the  greatest  divergence  of  these  temperatures  corre- 
sponds with  the  hours  in  which  the  largest  amount  of  uric  acid 
passes  through  the  blood. 

In  this  figure  at  7  a.m.  the  two  curves  are  pretty  close  together, 
and  temperature  was  taken  in  bed,  so  that  any  effect  uric  acid 
might  have  on  the.  skin-vessels  was  counteracted  by  the  equable 
temperature  of  the  bed  clothes,  and  this  is  practically  a  constant 
feature. 

The  next  observation  is  at  12.15  p.m.,  and  here  mouth  tem- 
perature has  fallen,   while  the  rectal  hskS  risen,  so  that  they  are 
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considerably  further  apart  than  at  7  a.m.,  and  the  skin-vessels  are 
therefore  obstructed. 

At  1.30  p.m.  mouth  temperature  has  risen  slightly,  the  rectal 
considerably,  and  they  are  now  2^  degrees  apart. 

An  hour  and  a  quarter  of  walking  exercise  has  raised  the  temper- 
ature, but  has  afiected  the  rectal  temperature  much  more  than  the 
mouth  as  the  surface  vessels  are  still  obstructed. 

At  6  p.m.  the  mouth  temperature  has  reached  its  highest  point ; 
rectal  temperature  has  fallen  and  approaches  it  and  they  are  now 
only  separated  by  about  3%  of  a  degree;  the  surface  vessels  are 
therefore  little  obstructed,  and  the  alkaline  tide,  with  the  accom- 
panying collaemia  has  ended. 

At  8  p.m.  rectal  temperature  remains  the  same  as  at  6,  while 
mouth  temperature  has  fallen.  They  are  about  1|  degrees  apart 
and  the  surface  vessels  are  again  a  little  obstructed ;  possibly  there 
was  a  slight  excess  of  uric  acid  passing  through  the  blood  as 
at  8  and  9  p.m.  in  fig.  3,  but  at  10.30  p.m.  this  has  ended. 
Mouth  temperature  has  fallen  to  its  lowest  point,  but  rectal 
temperature  still  more  and  is  again  close  to  it ;  the  skin  vessels  are 
little  obstructed,  the  blood  is  probably  fairly  clear  of  uric  acid  and 
this  fall  is  therefore  due  to  diminished  formation  of  heat. 

I  have  msmy  curves  showing  almost  the  same  thing.  When 
there  is  no  exercise  to  cause  fluctuations  the  greatest  divergence 
always  occurs  about  1  p.m.,  and  the  temperatures  approach  early 
in  the  afternoon,  remaining  more  or  less  close  in  the  evening  and 
night. 

The  effect  of  exercise  is  interesting  for  it  causes  divergence  of 
the  two  curves  most  in  the  morning  but  considerably  also  in 
the  afternoon,  and  increases  the  excretion  of  uric  acid  passing  a 
larger  quantity  of  it  through  the  blood.  In  accordance  with  its 
effects  on  uric  acid,  exercise  controls  formation  and  excretion  of 
urea  ;  these  temperature  curves  show  that  uric  acid  controls  the  dis- 
tribution of  heat,  and  reason  will  be  given  later  for  believing  that  it 
also  controls  heat  formation. 

In  the  same  way  collssmia  accounts  for  the  algide  stage  of 
cholera,  this  being  the  natural  result  of  every  severe  gastro- 
intestinal disturbance.  Tartarate  of  antimony,  emetine  or  sea- 
sickness produce  the  same  result. 

Alcohol,  on  the  other  hand  (or  the  acids  so  often  mixed  with  it), 
cures  or  prevents  coilsBmia,  it  consequently  frees  the  skin  vessels 
and  the  temperature  curves  approach  each  other.  I  believe  every 
drug  thus  affecting  uric  acid  has  the  same  effect  on  the  curves. 
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In  orsemiai  whieh  is  merely  severe  ooUsBinia,  the  obstraetion 
of  vessels  may  be  so  great  that  there  is  diminished  prodaotion 
of  heat,  just  as  in  severe  fatigue  there  is  diminished  production  of 
urea. 

If  the  effect  of  uric  acid  is  so  great  in  the  physiological  con- 
ditions obtaining  in  fig.  5,  its  effects  in  pathology  must  often  be 
much  greater,  and  I  believe  this  is  certainly  the  case. 

It  is  clear  that  in  thus  observing  the  superficial  and  deep 
temperatures  and  their  co-ordination,  we  can  readily  estimate  the 
amount  of  uric  acid  passing  through  the  blood  at  a  time  when  it 
might  be  impossible  to  estimate  directly  the  quantity  either  in  the 
blood  or  the  urine,  and  can  control  our  restdts  by  the  use  of  drugs 
known  to  influence  the  solubility  of  uric  acid  and  therefore  the 
temperatures.  The  capillary  reflux  or  blood  pressure  will  reveiU 
the  same  thing  more  quickly. 

A  uric  acid  headache  affects  the  relation  of  these  temperatures  ; 
thus  in  fig.  5  at  10.30  p.m.  they  are  less  than  a  degree  apart,  but  if 
there  is  even  slight  headache  at  this  hour  they  will  be  a  full  degree 
apart  or  more,  and  at  the  corresponding  hour  next  night  perhaps  only 
*4  of  a  degree  apart. 

Similarly  in  the  low  excretion  of  uric  acid  after  a  course  of 
salioylatea,  they  will  be  nearer  together  in  the  a.m.  hours  and  at 
1.30,  saii  I  have  records  of  only  *2  to  -4  of  a  degree  of  difference  at 
12.30  or  1.0  p.m.  in  these  circumstances. 

We  may  now  consider  the  action  of  drugs.  So  far  we  see 
that  the  hourly,  daily,  monthly,  and  yearly  excretion  of  uric  acid 
has  to  do  with  variations  produced  by  introduction  and  the 
effects  of  various  factors  on  solubility,  while  there  is  no  proof  that 
the  formation  of  mric  acid  relatively  to  urea  alters  at  all. 

Drugs  act  by  increasing  or  diminishing  solubility,  and  influence 
excretion  accordingly,  but  there  is  no  evidence  that  any  produ(^ 
inoresksed  formation  of  uric  acid ;  what  has  been  attributed  to  thl^ 
increased  formation  is  probably  due  either  to  increased  intro- 
duction in  food,  or  to  increased  elimination  by  solvents. 

I  found  out  early  that  by  influencing  the  solubility  of  uric  acid 
I  could  completely  vary  excretion,  and  more  recently,  that  by 
controlling  introduction,  I  could  exercise  still  more  decided  control 
over  the  amount  passing  into  and  through  the  blood  (see  fig.  73). 

When  we  recognise  the  enormous  power  of  uric  acid  in  con- 
trolling the  circulation  it  will  appear  that  this  knowledge  is  of  the 
utmost  importance  in  guiding  physiology  and  pathology,  and  explains 
facts  and  sequences  otherwise  inexplicable. 
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In  speaking  of  the  action  of  drugs  I  divide  them  into  (1) 
those  that  increase,  and  (2)  those  that  decrease  excretion,  and 
having  enumerated  those  in  each  class  shall  indicate  the  action  of 
each  individual  drug. 

The  chief  substances  increasing  the  excretion  of  uric  acid  are 
alkalies,  colchicum,  salicylic  add  and  its  compounds,  salicin,  salcrf, 
aspirin,  &e.,  phosphate  of  soda,  piperazidin,  quinine  ani  belladonna. 


Fio.  6. — Plus  Excbstion  of  Ubic  Acid  kioducbd  bt  Alkalies. 


I  place  alkalies  first  because  they  are  found  in  daily  action, 
;aDd  have  far  greater  importance  than  any  less  common  sub- 
stances. The  curves  in  fig.  6  show  the  effects  of  the  alkaline  salts 
•of  potash  and  soda.  They  produce  a  decided  fall  in  the  acidity 
ourve  in  day  2,  and  keep  it  more  or  less  low  on  days  3  and  4.  The 
result  is  that  uric  acid  which  is  close  to  urea  on  day  1,  rises 
considerably  above  it  on  day  2,  remains  high  on  day  3,  and  is  still 
fully  half  a  grain  above  it  on  day  4.    The  rise  of  urea  on  day  2  is 
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not  the  result  of  potash  but  of  some  alteration  in  diet  or  exercise ; 
other  things  being  equal,  a  fall  of  acidity  and  a  rise  of  uric  acid  tend 
to  depress  urea. 

Speaking  generally  and  apart  from  the  action  of  other  solvents, 
it  seems  the  excretion  of  uric  acid  from  day  to  day  and  hour  to  hour 
is  inversely  as  the  acidity  of  the  urine. 

There  is  evidence  that,  speaking  generally,  the  fluctuations  in 
the  acidity  of  the  urine  correspond  in  direction  and  extent  with 
fluctuations  in  the  alkalinity  of  the  blood ;  thus  it  has  been  shown  by 
Peiper  {Virchow's  Archives,  June,  1899,  p.  337)  and  others,  that  the 
alkalinity  of  the  blood  is  diminished  in  all  fevers  save  those 
complicated  by  dyspnoea  and  cyanosis,  and  the  acidity  of  the 
urine  is  increased ;  a  good  instance  being  recorded  in  Sir  W. 
Boberts'  work  ''  On  Urinary  and  Benal  Diseases,"  fourth  edition 
(p.  59),  where  a  patient  with  alkaline  urine  got  erysipelas  and  the 
iirine  became  acid  during  the  fever,  becoming  alkaline  again  when  it 
subsided  (see  previous  remarks  on  flg.  5). 

Conversely  a  vegetaricui  diet  diminishes  the  acidity  of  the  urine 
and,  I  believe,  increases  the  alkalinity  of  the  blood.  There  is,  how- 
ever, one  exception  to  my  statement  concerning  the  relation  of  the 
excretion  of  uric  acid  to  the  acidity  of  the  urine  considered  as  an 
index  of  alkalinity  of  the  blood ;  and  that  is  where,  as  in  the  fits  of 
epilepsy  (see  cases  in  chapter  vii.),  there  is  a  huge  excretion  of  uric 
acid  relatively  to  urea ;  for  here  the  acidity  of  the  urine  is  extremely 
high  and  the  greater  the  amount  of  uric  acid  present  the  higher 
acidity.  It  thus  appears  that  when  a  very  large  amount  of  uric  acid 
is  excreted  the  acidity  of  the  urine  may  be  no  safe  index  of  the  alka- 
linity of  the  blood,  because  the  acidity  of  the  excretion  is  to  some 
extent  affected  by  the  amount  of  contained  uric  acid. 

It  is  generally  easy  to  distinguish  this  pathological  exception 
for  the  usual  relation  between  acidity  and  urea  no  longer  holds 
good.  In  the  urine  excreted  after  a  fit  acidity  rises  but  urea  is 
steady  or  even  falls  a  little  (see  chapter  vii.) ;  the  rise  of  acidity 
is  therefore  not  due  to  ordinary  urea  metabolism,  but  corresponds 
with  a  marked  rise  in  uric  acid  and  may  be  ^^e  to  this;  the 
alkalinity  of  the  blood  on  the  other  hand  varies  inversely  with  the 
metabolism  of  urea  and  is  therefore  high  and  rising.  A  similar 
rise  of  acidity,  not  accompanied  by  rise  of  urea,  is  seen  in  several 
of  the  figures,  showing  the  effects  of  taking  uric  acid  or  xa»nthin 
compounds  (figs.  25  and  26). 

I  am  indebted  to  Dr.  G.  G.  Oarratt  for  pointing  out  that  a  rise 
of  acidity  after  a  fit  of  epilepsy  is  in  part  due  to  a  rise  of  the 
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phosphates  excreted  in  the  urine  (see  also  his  paper  in  the  Journal 
of  Physiology,  vol.  xxiii.,  No.  3). 

He  also  shows  that  phosphates  follow  closely  the  acidity 
carve  of  the  urine,  and  this  is  to  be  expected  from  the  observed 
relation  between  the  curves  of  urea  and  acidity ;  for  the  phosphates 
probably  represent  the  final  metabolism  of  the  phosphorus  in  the 
albumen  molecule  just  as  urea  represents  the  final  metabolism  of 
its  nitrogen. 

There  may  be  larger  excretion  of  phosphates  after  an  epileptic 
fit  as  the  result  of  increased  metabolism  in  the  tissues  of  the  nerve 
centres  rich  in  phosphorus,*  and  this  possibly  partially  accounts 
for  the  observed  rise  of  acidity. 

If  so,  part  of  the  increased  excretion  of  uric  acid  after  an 
epileptic  fit  is  a  result  not  a  cause,  and  there  is  no  exception  to  my 
law  of  solubilities,  for  phosphates  in  the  blood  are  solvents  of  uric 
acid;  but  uric  acid  combining  with  phosphates  diminishes  their 
alkalinity  and  must  thus  raise  the  acidity  of  the  urine. 

Sir  A.  Garrod  has  shown  that  the  alkalies  soda  and  potash  form 
extremely  soluble  compounds  with  uric  acid,  and  phosphate  of  soda 
is  also  well  known  as  a  solvent.  Fig.  7  shows  its  effects  ;  here  in 
day  1  uric  acid  was  far  below  urea  owing  to  the  high  acidity  due 
to  the  taking  of  acids  and  antipyrin.  A  drachm  of  phosphate  of 
soda  is  taken  three  times  on  day  2,  and  uric  acid  rises  just  above 
urea,  which  has  fallen. 

This  high  urea  on  day  1  was  probably  partly  due  to  the  low 
uric  acid,  because  (chapter  viii.  and  elsewhere)  everything  that 
brings  down  uric  acid  tends  to  raise  urea,  or  in  other  words,  every- 
thing that  clears  the  blood  of  uric  acid  quickens  metabolism, 
and  stimulates  formation  and  excretion  of  urea;  but  as  this  only 
lasts  a  short  time  urea  does  not  remain  high  on  day  2. 

On  day  3  a  similar  dose  of  phosphate  is  taken,  and  uric 
acid  rises  more  decidedly  above  urea,  and  on  day  4,  when  the 
drug  is  left  off  but  no  other  change  made,  it  falls  a  long  way 
below  it. 

Phosphate  of  soda  then  causes  distinctly  increased  excretion 
of  uric  acid,  followed  by  a  fall  when  the  drug  is  stopped ;  proving, 
I  think,  that  we  are  dealing  with  excretion  and  not  with  new 
formation. 

Eeaders  familiar  with  the  treatment  of  arthritis  by  alkali 
will  understand  that  the  action  of  colchicum  is  simply  that  of  an 

*  Zuelzer,  **  Semiologie  des  Hams,*'  p.  89  (see  also  chapter  iii.). 
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alkali,  and  it  deoidedly  diminishes  the  acidity  of  the  urine.  I 
must  anticipate  misunderstanding  by  saying  that  this  diminished 
acidity  of  the  urine  may  not  be  obvious  to  those  who  test  it 
merely  with  litmus  paper,  for,  as  colchioum  causes  an  increased 
excretion  of  uric  acid  it  produces,  for  reasons  elsewhere  given, 
a  diminished  excretion  of  water,  and  the  urine  is  more  con- 
centrated and  may  appear  even  more  acid  than  usual  to  a  litmus 
test.  Nevertheless  when  we  estimate  the  total  excretion  of  aeid 
for  a  day  we  shall  find  that  the  administration  of  colohicum  has 


Fig.  7.— Plus  Exctietkw  op  Umc  Acid  pboduced  by  Phosphatb  of  Sodium. 

decidedly  diminished  it.  If  for  instance  the  total  acidity  of  the 
day  before  was  equal  to  say  60  or  70  grains  of  oxalic  acid,  it  will 
be  found  probably  that  on  the  first  or  (better  still)  the  second  or 
third  days  of  the  action  of  colchicum,  the  total  excretion  of  acid 
for  the  day  is  only  equal  to  bO,  40,  or  fewer  grains  of  oxalic 
acid. 

If  for  a  moment  we    grant   that   colchicum   acts   simply  as 
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an  alkali  and  dissolves  uric  acid  in  the  same  manner  as  other 
alkalies,  we  shall  understand  its  action,  for  one  of  the  first  effects 
of  colchicum  administered  in  ordinary  doses  is  dyspepsia  and  in- 
erofksed  action  of  the  bowels,  and  it  is  not  uncommonly  given  with 
magnesia  and  other  substances  to  increase  its  purgative  effect, 
whilst  some  authorities  have  even  maintained  that  colchicum  is  of 
little  use  in  gout  unless  it  purges.  It  is  occasionally  given  with 
alkaline  salts  doubtless  acting  similarly. 

Every  physiologist  who  has  watched  the  excretion  of  urine 
recognises  the  fact  that  all  dyspepsia  means  a  fall  in  its  acidity, 
for  practically  the  main  factor  is  the  combustion  of  albumens,  and 
the  more  urea  produced  from  albumen  the  more  acid  is  pro- 
duced from  the  non-nitrogenous  constituents  of  the  albumen. 
These  two  always  rise  and  fall  together,  so  that  a  rise  of  urea 
means  a  rise  of  urinary  acidity,  and  a  fall  in  urea  a  fall  in 
acidity.  Now  colchicum  produces  a  fall  in  urea  and  urinary  acidity 
because  all  dyspepsia  does  the  Fame,  dyspepsia  being  accompanied 
by  a  diminished  digestion  and  absorption  of  albumens ;  and  as  there 
is  thus  less  albumen  metabolised,  the  resulting  urea  and  acid 
products  must  he  considerably  diminished.  Secondly,  colchicum 
in  purging  sweeps  away  more  or  less  considerable  quantities  of 
food,  with  the  albuminous  constituents  unabsorbed.  On  these 
facts  depends  practically  the  entire  activity  of  colchicum  in 
dissolving  uric  acid  and  curing  gout,  and  it  is  upon  an  under- 
standing of  these  that  we  base  our  knowledge  of  the  action  of 
colchicum  and  the  advisability  of  giving  it  in  arthritic  cases. 

Ck>lohicum  acts  as  an  alkali,  but  has  this  further  effect  that 
when  a  drachm  of  citrate  of  potash  is  given  a  fall  in  the  acidity  of 
the  urine  and  a  rise  in  the  alkalinity  of  the  blood  are  produced. 
But  when  the  citrate  of  potash  is  stopped  the  effects  will  pass 
away  in  the  two  or  three  following  days.  This  is  not  the  case 
with  colchicum. 

The  nett  result  of  the  administration  of  colchicum  is  more  or 
less  dyspepsia  and,  if  administered  for  some  time,  more  or  less  sub- 
acute catarrh  of  the  whole  gastro-intestinal  tract,  and  this  will 
laet  not  only  during  the  administration  but  for  a  considerable 
period  afterwards.  It  weakens  and  debilitates  the  patient  by 
gradually  lessening  the  amount  of  food  absorbed,  and  this  weak- 
ness will  be  prolonged  because  of  the  unnatural  conditions  produced 
in  stomach  and  intestines. 

Here  is  a  marked  difference  between  the  administration  of 
colchicum  and  that  of  an  alkali;   the  effect  of  the  latter  is  calcu- 
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lated  and  detenniDed  easily  by  stopping  the  dose,  the  effect  of  the 
former  is  far  more  intricate  and  it  may  not  be  possible  to  free  the 
patient  from  its  effects  for  weeks  or  even  months. 

Those  conversant  with  my  writings  know  that  I  divide  the  uric 
acid  diseases  into  two  categories,  the  local  or  arthritic  group  and 
the  general  or  circulation  group  due  to  the  presence  of  uric  acid 
in  excess  in  the  circulation,  where,  by  partially  blocking  the 
capillaries,  it  interferes  with  function,  nutrition  and  circulation. 
Now  the  result  of  giving  alkali  to  cure  arthritis  is  to  produce 
in  proportion  to  its  success  the  exactly  opposite  condition,  that 
of  excess  of  uric  acid  in  the  blood  (collsemia).  Among  the  more 
important  conditions  attendant  on  coUsBmia  are  headache,  mental 
depression,  asthma,  Bright's  disease,  diabetes  and  ansBmia,  my 
point  being  that  when  we  have  cured  the  arthritis  by  giving 
solvents  (in  this  case  alkali),  we  can  stop  the  alkali  and  permit 
the  patient  to  proceed  towards  more  normal  conditions.  If 
however  we  have  cured  the  arthritis  with  colchioum  it  may 
not  be  possible  to  secure  these  conditions  for  a  considerable  time, 
and  meanwhile,  supposing  the  stores  of  uric  acid  have  been 
large,  the  patient  is  in  danger  of  headache,  mental  depression, 
asthma,  Bright's  disease,  diabetes  and  ansBmia,  in  a  word  the 
whole  circulation  group  of  uric  acid  sequences,  some  of  which  may 
prove  more  serious  than  the  original  gout.  This  has  been  my 
experience  in  not  a  few  cases  in  which,  from  anxiety  to  escape 
gout,  the  too  lavish  or  prolonged  application  of  colchicum  has 
produced  one  of  these  more  fatal  troubles,  and  this  observation  has 
always  disinclined  me  to  treat  arthritis  with  colchicum,  preferring 
for  this  and  reasons  given  elsewhere,  either  salicylates  (which  are, 
in  proper  conditions,  by  far  the  best  and  most  powerful  solvents  of 
uric  acid  we  have),  or  failing  these,  alkalies  alone.  For  these 
latter  though  slow  as  compared  with  salicylates  are  fairly  certain 
in  their  effects,  and  though  less  powerful  and  rapid  in  action 
than  colchicum  are  free  from  the  fatal  objection  that  they  may  set 
up  an  uncontrollable  sequence  in  which  a  patient  is  driven  into  a 
more  serious  trouble,  where,  owing  to  the  persistent  conditions  of 
dyspepsia  and  debility  set  up  by  the  colchicum,  we  may  be  unable  to 
intervene. 

All  collsemia  is  the  first  stage  of  Bright's  disease,  and  the 
cure  or  prevention  of  Bright's  disease  is  the  prevention  or  cure  of 
collsemia.  Numbers  of  people  in  calling  in  the  too  violent  action 
of  colchicum  for  gout  have  been  surprised  to  find  it  replaced  by 
more  or  less  intractable  Bright's  disease. 
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The  explanation  is  simple ;  the  local  group  is  exchanged  for 
the  oiroalation  group,  and  a  painful  disease  for  a  dangerous  one. 
If  a  more  manageable  solvent  is  used  for  gout,  there  is  no  reason 
for  this  risk. 

As  to  saHcylic  acid  and  its  compounds,  I  have  shown  that  they 
increase  excretion  of  uric  acid  and  that  what  is  known  about  the 
compound  (salicyluric  acid)  which  they  form  seems  to  indicate 
that  it  is  not  only  more  soluble  in  water  than  the  salts  of  uric  acid, 
but  also  much  more  so  in  slightly  acid  fluids — an  important 
point  to  which  I  shall  often  refer.  I  should  explain  with  regard  to 
salioyluric  acid  that  it  is  not  a  compound  of  uric  and  sahcylic  acids, 
but  of  glycoooll  (one  of  the  constituents  of  uric  acid)  and  salicylic 
acid,  just  as  hippuric  acid  is  a  compound  of  glycocoU  and  benzoic 
acid. 

What  I  say  with  regard  to  the  solubility  of  saUcyluric  acid 
applies  to  its  presence  in  the  blood  only,  for  in  the  urine  it  does  not 
give  any  reaction  with  Haycraft's  process,  and  is,  therefore,  so  far 
as  my  results  are  concerned,  not  estimated  as  uric  acid.  In  so  far 
as  a  salicylate  increases  excretion  of  uric  acid,  the  compound 
salicyluric  acid  (possibly  formed  in  the  blood)  is  probably  largely 
reconverted  into  uric  acid  and  salicylic  acid  as  it  passes  the  kidney 
(see  my  experiments  with  regard  to  these  points  in  the  Tran- 
sactions of  the  Boyal  Medical  and  Chirurgical  Society^  vol.  Ixxi., 
p.  137). 

I  regret  that  the  statements  in  standard  works  of  reference  on 
chemistry  regarding  the  solubility  of  salicyluric  acid  are  not  suffi- 
ciently definite,  so  that  we  must  be  satisfied  with  probability. 

However,  if  this  somewhat  hypothetical  chemistry  serves  mean- 
while to  remind  us  of  the  clinical  fact  tbat  salicylates  are  poor 
solvents  of  uric  acid  when  the  alkalinity  of  the  blood  is  high 
and  the  acidity  of  the  urine  low,  and  that  for  the  same  reason 
it  is  a  mistake  to  give  alkaline  salts  of  sodium  or  potassium 
wdth  them  (see  fig.  71  and  cases  narrated  in  chapters  ix.  and 
xvi.),  it  will  have  served  some  purpose.  (See  also  uric  acid-filter 
experiments  further  on.) 

Fig.  8  shows  the  effect  of  a  salicylate  on  excretion,  and  I  need 
not  describe  it  at  length.  It  shows  a  great  plus  excretion  on  day  2, 
the  first  under  the  salicylate  salt,  foUowed  by  a  fall  next  day 
with  the  same  dose ;  a  second  rise  on  days  4  and  5,  a  fall  on 
day  6,  and  a  great  fall  on  day  7,  when  the  drug  was  stopped. 
I  have  used  it  for  Btud3ring  the  effects  of  absence  of  uric  acid  from 
the  blood,  both  in  physiology  and  pathology  (chapters  viii.  and  xii.). 
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I  think  most  of  the  available  urio  acid  was  cleared  out  by  the  solvent 
on  day  2,  hence  the  fall  on  day  3,  and  that  the  rise  on  days  4  and  5 
was  dae  to  some  fresh  introduction  of  uric  acid  with  food.  This 
figure  unfortunately  does  not  give  the  water,  which  would  have  been 
low  on  day  2,  followed  by  more  or  less  diuresis  on  day  3,  for  here  as 
elsewhere  the  water  is  inversely  as  the  urio  acid,  which  explains  the 


Fig.  8. — Plus  Excbbtion  op  Ubic  Acid  produced  by  Salicylate  op  SoDitH 

observation  made  by  others  that  the  diuresis  produced  by  salicylates 
is  absent  till  the  second  or  third  day  of  their  action,  this  deday 
depending  on  the  amount  of  available  uric  acid,  for  when  this  is 
large  uric  acid  remains  high  for  several  days  and  diuresis  will  not 
occur  till  it  falls.  This  figure,  and  all  the  curves  of  excretion  uader 
salicylates  show  that  we  are  dealing  with  excretion  and  not  forma- 
tion of  uric  acid;   if  salicylates  cause  new  formation  why  does 
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the  onrre  never  again  attain  the  height  of  the  first  or  second  day 
though  the  drug  is  continued  ? 

Aa  regards  glyoocoll  or  glyoocine,  its  removal  from  the  body 
is  equivalent  to  the  removal  of  uric  acid  and,  as  a  matter  of 
experiment,  if  urie  acid  and  salicylic  acid  are  given  together  the 
salicylic  aids  the  elimination  of  the  uric  acid  and  prevents  its 
retention  by  high  acidity  (see  my  experiments  in  the  Journal  of 
Physiology,  vol.  xv.,  fig;  3).  Whether  in  doing  this  it;  first  splits 
the  uric  acid  into  glycocoU  and  urea  and  later  recombines  these 
into  uric  acid,  is  a  matter  of  little  present  importance.  The  point 
is  that  salicylic  acid  is  a  solvent  and  eliminator  of  uric  acid, 
whether  in  the  body,  e.g.,  in  inflamed  joints  or  fibrous  tissues,  or 
swallowed  in  various  foods. 

I  have  further  shown  that  with  acute  rheumatism  the  salicyl 
compounds  are  curative  in  proportion  to  their  power  of  elimin- 
ating orio  acid;  that  (to  take  them  in  order)  salicylates  are 
most  powerful  in  both  respects,  then  salol  and  lastly  salicin.  I 
shall  point  out  in  chapter  xvi.  that  when  the  natural  solvent 
action  of  salicylates  is  prevented  (see  previous  remarks  about  sali- 
cyluric acid),  they  raise  the  temperature  and  increase  the  pains 
of  rheumatism,  so  there  is  no  doubt  that  these  salts  cure 
acute  rheumatism  just  as  alkalies  (soda  and  potash)  do,  by  dis- 
eolving  and  eliminating  uric  acid  and  thab  the  fever  and  pain  of 
this  disease  are  entirely  due  to  the  irritation  of  fibrous  tissues 
which  uric  acid  produces. 

Phosphate  of  soda,  the  ordinary  Na^HPO^,  is  a  good  solvent  of 
uric  acid  and  causes  plus  excretion,  but  it  can  only  act  in  an 
alkaline  medium  or  while  the  supply  of  alkalies  is  abundant ;  the 
presence  of  any  acid,  or  even  the  salt  of  a  mineral  acid  as  a  sul- 
phate, appears  to  convert  it  into  the  acid  phosphate  NaH^PO^, 
and  the  plus  excretion  of  uric  acid  ceases. 

Phosphate  of  soda  should  therefore  be  given  with  alkalies 
or  when  the  supply  of  alkalies  in  the  blood  and  tissue  fluids  is 
good ;  it  will  then  cause  a  satisfactory  plus  excretion  of  uric  acid, 
as  in  headache,  high  tension  pulse,  and  mental  depression,  when 
alkalinity  is  high.  Salicylates  act  best  when  alkalinity  is  low, 
imd  their  action  as  regards  the  excretion  of  uric  acid  appears  to  bo 
hindered  by  the  presence  of  alkali ;  they  are  appropriate  in  fever 
when  alkalinity  is  generally  low,  and  where  there  is  little  or  no 
fever  it  may  be  necessary  to  give  them  with  opium  or  ammonia 
which  raise  the  acidity,  or  in  alternate  doses  with  acids  to  obtain 
tfaeir  full  efiect  on  the  excretion  of  uric  acid.     Many  failures  in  the 
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practical  treatment  of  disease  with  salicylates  are  due  to  ignorance 
of  these  facts. 

For  the  same  reason  aspirin  is  a  powerf  al  solvent  of  nrio  acid, 
being  a  compound  of  salicylic  and  acetic  acids  without  the  presence 
of  any  alkali.  This  acid  combination  aids  the  solvent  power  of  the 
salicylic  acid  so  that  aspirin  will  often  produce  a  larger  excretion 
of  uric  acid  than  a  similar  dose  of  saUcylio  acid,  and  will  act  in 
conditions  of  heat  and  perspiration  where  salicylate  of  soda  would 
fail.  It  may  also  do  well  with  debility  and  subnormal  temperature 
where  salicylate  of  soda  does  little. 

I  have  experimented  with  piperazidin  and  it  appears  to  increase 


AUGUST    2lT  22^  23'^  24^  • 


Fig.  9. — Plus  Excbbtion  of  Ubic  Acid  pboducbd  bt  BBLi.A.i>ONirA. 

the  excretion  of  urates,  but  is  certainly  not  a  very  powerful 
excretant  and  cannot  compare  with  salicylates ;  unlike  salicy- 
lates its  action  is  hindered  by  acids ;  thus,  when  the  hydro- 
chlorate  of  piperazidin  is  taken,  the  first  effect  of  a  dose  of  12 
to  15  grs.  is  a  minus  excretion  of  urate  and  diuresis,  followed 
later  by  some  plus  excretion  which,  however,  is  prolonged. 

Belladonna  is  an  interesting  drug  because  its  action  is  the 
reverse  of  that  of  opium. 

Opium  frees  the  capillaries,  lowers  blood  pressure,  quickens  the 
heart,  improves  the  circulation  in  the  skin,  and  raises  its  tempera- 
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ture  (see  remarks  on  fig.  5),  increases  the  urine,  and  produces 
mental  brilliancy  and  well-being.  Belladonna  obstructs  the 
capillaries,  raises  the  blood  pressure,  slows  the  heart,  slackens  the 
circulation  in  the  skin  and  lowers  its  temperature,  diminishes 
the  urine,  and  causes  mental  dulness  and  tendency  to  headache. 

I  pointed  out  in  the  British  Medical  Journal  (1889,  vol.  ii.), 
in  a  paper  on  **  The  Influence  of  Opium  and  Morphine  on  Uric 
Acid  considered  with  Beference  to  their  action  in  Health  and 
Disease,"  that  opium  owes  the  whole  of  its  activity  to  its  action  on 
the  solubility  and  excretion  of  uric  acid,  that  all  its  effects  are 
due  "to  its  clearing  the  blood  of  uric  acid  owing  to  its  raising 
acidity,  and  this  again  is  due  to  its  delaying  peristalsis  and  thus 
increasing  the  absorption  of  nitrogenous  and  acid  substances  from 
the  intestines,  and  especially  the  large  intestine. 

We  shall  see  the  full  interest  of  this  when  I  point  out  that 
belladonna  owes  its  antagonism  to  opium  to  its  reverse  effects 
on  the  solubility  and  excretion  of  uric  acid,  these  being  due  to 
the  fact  that  it  increases  peristalsis  and  diminishes  the  absorption 
of  nitrogen  and  acid  substances  from  the  intestines,  thus  reversing 
the  action  of  opium. 

Fig.  9  shows  the  effects  of  taking  nt  xxxii.  of  tincture  of  bella- 
donna (B.P.,  1885)  in  divided  doses  between  the  hours  of  7  a.m. 
and  9  p.m.  on  August  22. 

The  immediate  effect  is  a  decided  rise  of  uric  acid,  dropping  a 
little  on  the  2Srd,  and  on  the  24th  coming  below  urea. 

The  effect  of  belladonna  on  peristalsis  is  shown  by  the  fact  that 
the  bowels,  usually  extremely  regular,  acted  twice  on  the  23rd. 

The  effect  on  acidity  is  not  so  clear,  because  on  the  22nd,  some 
extraneous  force  raised  the  urea,  and  the  dryness  of  the  mouth  was 
so  great  that  acid  drinks  were  taken ;  on  the  23rd  and  24th  however, 
there  was  a  decided  fall  in  spite  of  the  fact  that  urea  still  rose,  and 
on  the  23rd  a  break  in  the  upward  movement  of  the  urea  corre- 
sponding, no  doubt,  with  the  increased  action  of  the  bowels. 

It  will  of  course  be  said  that  belladonna  did  not  diminish  the 
urine,  but  I  suggest  that  the  rise  on  the  22nd  was  entirely  due,  as 
the  figures  show,'"  to  the  diuresis  at  night  when  no  doubt  the  acids 
produced  their  full  effect  and  slightly  freed  the  capillaries ;  in  the 


*  The  figures  to  the  left  of  the  water  curve  represent  the  hourly  excretion  of 
water  in  sixteen  hours  of  the  day,  that  is,  the  total  excretion  of  those  hours 
divided  by  sixteen,  similarly  the  figures  to  the  right  of  the  curve  represent  the 
hourly  excretion  of  water  in  eight  hours  of  the  night. 
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day  hours  it  was  not  more  profuse  than  on  the  2l8t,  in  spite  of  the 
increased  quantity  of  fluid.  And  on  the  23rd,  when  acidity  had 
fallen  distinctly,  and  uric  acid  was. still  high,  the  water  in  the  day 
hours  was  very  scanty. 

On  several  occasions  when  taking  atropine  or  belladonna,  I  have 
had  decidedly  slow  pulse — 66  or  below  that— with  all  the  signs  of 
high  blood  pressure  and  threatening  of  headache. 

Belladonna  thus  ranges  itself  with  the  drugs  causing  an  increased 
excretion  of  uric  a^id  and  many  of  its  physiological  effects  are 
common  to  all. 


Fig.  10. — Plus  Excbbtion  op  Ubic  Acid  pboducbd  by  Quinivs. 

Quinine  increases  the  excretion  of  uric  acid  in  the  urine,  and  I 
am  inclined  to  believe  that  part  of  its  effect  is  due  to  its  contracting 
the  spleen,  a  well-known  reservoir  of  uric  acid. 

Where  the  spleen  is  large,  as  in  malaria,  leucocythaemia,  &c., 
and  the  excretion  of  uric  acid  is  generally  abundant,  the  exhibition 
of  quinine  greatly  increases  it. 

In  fig.  10  we  see  the  effects  of  giving  quinine  gr.  vii.  in  twenty- 
four  hours;  while  the  drug  is  continued  there  is  a  fairly  steady 
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rise  in  the  excretion  of  uric  acid  which  seems  independent  of  the 
fluctuatioDS  of  acidity. 

When  first  observing  the  increase  of  uric  acid  onder  quinine  I 
believed  it  to  be  a  plus  formation  of  uric  acid  v^hich  I  had  not 
otherwise  met  with  and  therefoire  regarded  with  interest ;  but  when 
I  gave  a  course  of  salicylate  before  the  quinine  («.£.,  removed  all  the 
available  uric  acid  from  the  spleen)  it  no  longer  caused  so  large  an 
excretion,  and  I  concluded  I  hskd  to  do  chiefly  with  excretion 
and  not  with  formation,  both  in  normal  conditions  and  where  the 
spleen  is  enlarged  (see  the  last  day  of  fig.  8). 

When  quinine  squeezes  the  uric  acid,  as  we  are  supposing,  out 
of  the  spleen,  it  causes  more  or  less  collsBmia,  and  the  signs  of  this 
are  among  the  prominent  symptoms  of  quinism.  The  quinine 
headache  is  well  known.  It  is  said  to  do  harm  in  epilepsy  or  may 
even  produce  it;  it  is  also  recorded  that  quinine  given  in  large  doses 
for  malaria  may  produce  hsBmoglobinuria  (Progris  Midicaley  July, 
1888,  p.  4),  and  for  my  arguments  about  this  latter  see  chapter  xii. 

I  have  met  patients  with  large  spleens  who  objected  to  quinine 
as  causing  headache,  and  this  I  should  expect  (see  also  Brwin,  Spring 
number,  1891,  p.  73).  Sir  T.  Lauder  Brunton,  in  a  most  favourable 
mention  of  my  work  ("Cavendish  Lecture,**  1891,  Lancet^  vol.  i., 
1891,  p.  1361),  says  it  enabled  him  to  understand  how  a  patient 
with  a  very  large  spleen  was  able  to  continue  passing  uratic  gravel. 
Sir  T.  Lauder  Brunton  had  almost  concluded  that  there  must  be  a 
stone  in  his  bladder  of  which  portions  were  being  excreted,  but  after 
death  no  stone  was  found.  No  doubt  he  was  passing  a  great  excess 
of  urate,  having  a  relation  to  urea  of  1 — 10  or  1 — 12,  and  some  of 
this  would,  from  time  to  time,  from  absence  of  pigment  or  salts 
or  excess  of  acids,  &o,  (see  the  late  Sir  W.  Roberts,  Medico- Ghirur- 
gical  Transactions,  vol.  Ixxiii.,  p.  266)  be  deposited  in  the  urinary 
passages,  so  that  our  knowledge  of  the  formation  and  excretion  of 
urates  is  likely  to  throw  some  light  on  the  fortnation  of  calculi  (see 
also  Lancet,  February,  1888,  p.  1010,  for  a  case  in  which  there  was 
a  large  spleen,  and  a  urate  calculus  quickly  formed). 

Banke  and  others  state  that  quinine  diminishes  the  uric  acid  in 
the  urine,  and  this  statement  as  diametrically  opposed  to  my  own 
results  puzzled  me,  but  I  believe  it  can  be  easily  explained. 

Sulphate  of  quinine  has  a  double  action  on  uric  acid,  that  is  to 
say,  it  has  the  action  of  a  sulphate  which,  as  I  shall  show  presently, 
causes  retention  of  uric  acid  and  clears  the  blood,  and  it  also  acts 
on  the  spleen,  causing  collsemia  and  a  plus  excretion  of  uric  acid. 

If  a  small  dose  (6  grs.  in  twenty-four  hours)  is  taken,  and  its 
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eflFects  hourly  watched  there  are. first,  a  rise  of  acidity  of ' Uiine, 
minus  excretion  of  uric  acid,  freeing  of  capillaries  and  plus  excre- 
tion of  water  (diuresis) ;  later,  acidity  falls  and  collsBinia  sets  in ; 
with  this  there  is  slower  pulse,  diminishing  urinary  water,  and  a 
tendency  to  headache,  and  generally  with  small  doses  the  Second 
stage  of  coUadmia  and  plus  excretion  outweighs  the  minus  excretion 
of  the  first  stage.  With  large  doses  of  sulphate — 6  to  15  gre. 
(and  Banke  and  others  specially  mention  large  doses) — the  effect 
would  be  more  powerful  and  lasting,   and  the  minus  excretion 


Fig.  11. — Retention  op  Ubic  Acid  produced  by  Acids. 

of  uric  acid,  with  reduced  arterial  tension  and  diuresis,  might 
continue  twenty-four  hours  or  more ;  hence  the  difiference  between 
my  results  and  those  of  others  is  due  to  difference  of  dose,  and 
apparent  rather  than  real. 

Quinine  is  an  alkaloid  or  xanthin,  and  a  certain  proportion  of 
the  quantity  swallowed  is  equivalent  to  uric  acid.  If  we  take 
the  chemical  formula  for  acid  sulphate  of  quinine  and  remove 
the  elements  of  uric  acid,  these  bear  a  proportion  to  the  entire  aoid 
sulphate  of  about  1  to  ^.  and  several  experiments  made  by  taking 
known  quantilie^/gf^^^ul^^S^T^  watching  the  corresponding 
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increase  in  the  excretion  of  uric  acid  At  a  time  when  there  was  no 
introduction  and,  as  far  as  possible,  no  other  uric  acid  available  for 
solution  gave  results  close  to  this  theoretical  calculation. 

Whether  the  xantbin  element  in  quinine  will  account  for  the 
whole  increased  excretion  in  fig.  10  is  another  matter;  but  there 
is  little  room  for  doubt  that  where  quinine  is  given  in  large  doses  as 
for  malaria,  much  of  the  following  excretion  of  uric  acid  may  be  due 
to  this  introduction.  Other  vegetable  alkaloids  such  as  strychnia 
seem  to  give  similar  results,  and  increase  the  excretion  of  uric  acid  in 
proportion  to  their  xahthin  elements. 

There  is  an  interesting  note  at  the  end  of  '*  Boerhaave's 
Aphorisms,"  London,  1742;  and  I  am  indebted  to  Mr.  Justice 
Garrison,  M.D.,  MerchantviUe,  New  Jersey,  formerly  a  member  of 
ihe  profession,  for  a  reference  to  the  section  on  Bheumatism,  viz., 
1282  to  1288,  as  follows  :— 

**  N.B. — Our  author  (Boertiaave)  had  forgot  to  treat  of  this 
disease  in  his  former  editions  {i.e.,  prior  to  1728),  and  truly  I  never 
heard  him  make  any  mention  of  it  in  his  lectures  during  two  years  I 
<k>nstantly  attended  him ;  nor  does  it  seem  to  be  a  disease  much 
known,  or  at  least  distinguished  by  any  particular  name  in  Holland 
or  most  places  beyond  the  sea,  and  consequently  seems  to  be  more 
peculiar  to  this  Isle.  Oonstilt,  therefore,  about  its  differences  and 
proper  cure  the  never-to-be-forgotten  Doctors  Sydenham  and  Mus- 
grove.  The  first  distinguishes  rightly  between  the  inflammatory  and 
scorbutic  rheumatism ;  and  for  the  latter  he  advises  an  excellent 
electuary  and  apozem  to  be  continued  for  some  time.  He  mentions 
that  it  chiefly  invades  women  who  have  had  occasion  to  take  large 
quantities  of  JesuiVs  Bark,*  owning,  however,  at  the  same  time  that 
this  is  the  sole  mischief  which  he  knew  was  done  by  that  medicine/' 

I  was  interested  in  this  as  in  the  spring  of  1904, 1  was  given  some 
tinct.  cinchonffi  co.,  for  an  attack  of  diphtheria,  and  it  quickly 
produced  lumbago  followed  later  by  a  headache,  giving  visible 
and  tangible  signs  of  the  introduction  of  uric  acid  into  a  body 
otherwise  fairly  free  of  it. 

It  is  worth  noting  that  rheumatism,  prior  to  1728,  was  better 
known  in  England  than  in  Holland.  Had  our  ancestors  even  then 
begun  to  feed  more  unwisely  than  their  neighbours  ? 

The  chief  substances  which  diminish  the  excretion  of  uric  acid 
are  acids,  iron,  lead,  mercury,  silver,  copper,  zinc,  manganese,  and 
other  metals,  lithia,  calcium  chloride,  and  other  salts  of  calcium, 

r.  -  -n : . 

*  Old  name  for  cinonona. 
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acid  phosphate  of  soda,  some  sulphates,  chlorides,  &c.,  ieuid  many 
substances  which  directly  or  indirectly  raise  the  acidity,  or  other- 
wise form  insoluble  compounds  with  uric  acid,  as  opium,  cocaine, 
the  iodides,  antipyrin,  ammonium  salts,  the  nitrites,  some  hypo- 
sulphites and  other  compounds  of  sulphur,  and  many  less  well 
known  substances. 

All  these  diminish  excretion,  and  cause  retention  and  accumula- 
tion. They  clear  it  from  the  blood  and  produce  the  symptoms  of  its 
absence  from  the  circulation,  which  are  chiefly  the  reverse  of  those 
produced  by  its  presence.  They  drive  the  urates  from  the  circulation 
into  the  joints  and  fibrous  tissues  (where  their  arrival  may  be 
evidenced  by  pricking  and  shooting  pains,  see  gout),  also  into  the 
liver,  spleen,  and  other  organs. 

I  place  acids  at  the  head  of  the  list  because  their  action 
dominates  the  physiology  of  daily  Ufe,  and  their  range  is  in- 
finitely more  extensive  than  that  of  the  others  whose  presence  is 
accidental  and  temporary.  Fig.  11  shows  us  the  effects  of  the  rise 
of  acidity  produced  by  taking  hyposulphite  of  sodium.  Acidity  rises 
moderately  on  day  2,  more  decidedly  on  day  3,  and  falls  again  on 
day  4,  after  the  drug  is  stopped.  Uric  acid,  which  is  above 
urea  on  day  1,  falls  below  on  day  2,  a  long  way  below  on  day  3,  and 
is  but  a  comparatively  small  distance  below  on  day  4,  as  acidity 
falls  again. 

Acidity  of  urine  bears  a  fairly  constant  relation  to  urea,  both 
tending  to  rise  and  fall  together,  and  that  I  have  given,  1  of 
acidity  (reckoned  as  oxalic  acid)  to  6*8  of  urea,  is  very  constant. 
Whatever  (food,  exercise,  &c.)  raises  urea  raises  acidity,  and  vice 
versd;  thus  a  meal  of  mutton  or  beef  will  increase  urea,  and  it 
has  been  suggested  that  the  concomitant  rise  in  acidity  is 
due  to  the  salts  contained  in  the  meat  (Senator  Ziemssen^  vol.  xvi. 
pp.  126-7).  We  must  remember  also  that  the  albumen  molecule 
contains  not  only  nitrogen  but  sulphur  and  phosphorus,  and  that 
the  metabohsm  which  converts  nitrogen  into  urea  will  also  probably 
convert  sulphur  and  phosphorus  into  acid  substances,  hence  the  very 
close  relation  just  mentioned  between  excretion  of  urea  and  of  acid 
substances  in  the  urine.  Their  general  relation  is  that  the  rise  of 
acidity  follows  some  hours  after  the  rise  of  urea,  and  it  appears  as 
if  the  metabohsm  of  phosphorus  and  sulphur  is  slower  than  that 
of  nitrogen.  Thus  meat  not  only  increases  the  formation  of  urate 
but  promotes  retention  and  also  introduces  urate  ready  formed. 
Acids  occur  in  many  articles  of  diet,  especially  in  wines,  beers,  and 
other  drinks,  cider,   lemonade,   &c.   Sir  A.   Garrod  attributed  the 
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gout-producing  power  of  beers  and  certain  wines  to  some  unfer- 
mented  matters,  but  I  have  shown  (British  Medical  Journal,  vol. 
ii.,  1888,  p.  10,  11),  that  the  acids  which  they  all  contain  in  large 
quantity  and  without  which  beers,  for  instance,  would  neither  keep 
nor  be  palatable,  sufficiently  account  for  their  gout-producing  powers. 
Acids,  again,  may  be  formed  by  certain  fermentation  processes  in 
digestion,  a  question  which  M.  Bouchard  has  very  ably  worked  out 
{Legmis  sur  les  Auto- Intoxications ^  p.  172). 

Sir  A.  Garrod  has  shown  (prev.  ref.,  p.  258)  that  suppression  of 
perspiration  is  immediately  followed  by  a  rise  in  acidity  of  the  urine 
and  I  can  prove  that  increase  of  perspiration  diminishes  this  acidity 
(see  also  fig.  72).  Hence  we  can  explain  how  hot  rooms  or  warm 
south-west  winds  diminish  acidity,  increase  excretion  of  uric  acid, 
and  produce  the  feeling  of  languor  and  depression  due  to  its  pres- 
ence in  the  circulation  ;  also  how  a  cold  north-east  wind  raises  acidity 
and  produces  the  reverse  effect,  making  us  cheerful  and  brisk.* 

Last,  but  not  least,  deficient  oxidation  lowers  acidity.  According 
to  Peiper,  fevers  accompanied  by  dyspnoea  and  cyanosis  form  excep- 
tions to  the  rule  that  fever  raises  the  acidity  of  the  urine  and 
diminishes  the  alkalinity  of  the  blood,  and  it  seems  to  me  that 
deficient  oxidation  must  mean  deficient  formation  of  acids  (See  St. 
Bartholomew's  Hospital  Beports^  vol.  xxvi.,  p.  19.  of  my  paper),  hence 
the  cause  of  the  above  exception. 

We  shall  see  that  fevers  accompanied  by  dyspnoea  and  cyanosis 
are  also  exceptions  in  that  capillary  reflux  is  slow  and  blood  pressure 
high,  i.e.,  the  blood  is  full  of  uric  acid  instead  of  free  or  nearly  free 
from  it. 

I  have  Uttle  doubt  that  many  of  the  headaches  caused  by 
theatres,  church  and  other  meetings  are  due  to  heat  and  deficiency 
of  oxygen,  both  of  which  lower  the  acidity  of  the  urine,  increase 
the  alkalinity  of  the  blood,  and  flood  it  with  any  uric  acid  ready 
for  solution.  But  if  none  is  available  none  of  these  conditions 
result,  and  a  knowledge  of  these  simple  facts  enables  me  to 
explain  hundreds  of  sequences  in  the  physiology  and  pathology  of 
everyday  life. 

With  regard  to  iron  and  lead,  Sir  A.  Garrod  shows  that  these 
substances  form  insoluble  urates,  and  they  therefore  fall  within  my 
rule  and  diminish  excretion  of  uric  acid  because  the  compounds 
they  form  with  it  are  insoluble,  just  as  alkalies  (potash  and  soda), 


*  As  to  the  fact  that  sweat  at  the  time  of  its  discharge  from  the  ducts  is 
normally  acid,  see  Heuss,  *'  Monatschr.  fur.  prakt.  Derm.y"     No.  9,  1892. 
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phosphates  and  salicylates  increase  excretion  because  'they  forni 
soluble  compounds. 

The  first  effects,  then,  of  iron  and  lead  are  to  diminish  excretion  of 
uric  acid  and  clear  it  out  of  the  blood,  and  at  this  stage  they  produce 
the  symptoms  due  to  its  absence  and  may  involve  the  pricking  and 
shooting  pains  indicating  its  presence  in  joints  and  fibrous  tissues. 
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Fig.  12. — ^Retbktion  op  Ubio  Acid  produced  by  Ibon. 

Fig.  12  shows  the  effect  of  giving  gr.  x.  of  pil.  ferri  carb.  three 
times  a  day.  There  is  a  marked  fall  of  uric  acid  on  the  second  day, 
followed  by  a  rise — ^which  I  call  a  rebound — on  the  third  day  when 
no  iron  is  taken.  This  large  excretion  on  day  3  is  the  result  of 
increasing  solubility  of  the  blood,  now  containing  less  iron,  and  also 
of  diminished  excretion  or  retention  of  uric  acid  on  day  2  ;  just  as 
occurs  in  the  physiological  excretion  of  the  alkaline  tide  of  the 
morning  hours.     See  remarks  on  figs.  1,  2  and  3. 
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Fig.  13  shows  the  effect  of  giving  1  gr.  of  acetate  of  leadihree 
times  a  day  for  two  days.  Here  the  fall  of  uric  acid  occurs  imme- 
diately, and  there  is  no  rise  of  acidity  to  account  for  it,  therefore  it  is 
the  result  of  the  insoluble  compound  uric  acid  forms  with  lead. 

This  does  not  last ;  in  spite  of  the  lead  being  continued, 
uric  acid  is  above  urea  next  day.  Acidity,  however,  falls 
decidedly  and  causes  the  rise  of  uric  acid.  This  figure  therefore 
proves  that  no  drug  causing  intestinal  irritation  continues  to 
cause  diminished  excretion -of  uric  acid,  no  matter  how  insoluble 
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Fig.  13.— Retention  of  Uric  Acid  pboduobd  by  Lead. 

may  be  the  compound  formed.  For  intestinal  irritation^  causes 
a  fall  of  urea  and  acidity,  and  uric  acid  passes  into  solution 
with  the  neutral  phosphates  of  the  blood  and  disregards  (so 
to  speak)  the  lead.  Exactly  the  same  thing  occurs  with  mer- 
cury, copper,  zinc,  silver,  or  any  other  metal  whose  urate 
is  insoluble,  and  the  moment  they,  cause  intestinal  irritation,  or 
purgation,  they  cease  to  lower  the  excretion  of  uric  acid.  This 
fact  is  of  enormous  importance  for  correct  understanding  of  the 
physiology  and  pathology  of  uric  acid,  because  it  shows  that  every- 
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^ling/food,  drink,  drag,  or  disease  product,  that  oauses  gastro- 
intestinal irritation  will  produce  a  fall  of  urea  an,d  acidity  of  the 
urine  and  a  plus  excretion  of  uric  acid ;  in  other  words,  it  will 
flood  the  blood  with  uric  acid,  and  the  results  of  this  coUsemia  will 
be  promptly  felt. 

We  have  seen  that  increase  of  perisfcalsis  is  the  cause  of  collsemia 
and  of  many  effects  which  belladonna  produces  (fig.  9).  We 
shall  see  that  the  diminished  peristalsis  of  opium  or  morphine  is  the 
cause  of  their  action  in  clearing  the  blood  of  uric  acid,  and  so  of  many 
of  their  important  effects;  and  we  shall  meet  with  results  of  intestinal 
irritation  in  nearly  all  these  diseases  due  to  uric  acid  (especially 
such  as  headache,  epilepsy,  mental  depression,  hemoglobinuria, 
anaemia,  and  Bright's  disease,  which  are  due  to  excess  of  uric  acid 
in  the  blood) ;  in  these  and  many  others,  dyspepsia  and  its  effects  in 
producing  colladmia  are  most  deadly. 

But  to  return  to  flg.  13 :  on  day  3  the  lead  produced  intestinal 
pain  and  griping,  diminished  appetite,  deficient  digestion  and  ab- 
sorption followed,  hence  a  fall  of  urea  and  acidity,  and  though  the 
lead  in  the  blood  no  doubt  combined  with  some  uric  acid  the  rising 
alkalinity  dissolved  a  considerable  quantity  of  that  retained  on  day  2, 
and  no  retention  followed  on  day  3. 

In  this  way  iron  or  lead  will  produce  or  precipitate  the  arthritis 
of  gout  or  rheumatism,  but  relieve  headache  or  mental  depression 
due  to  uric  acid  in  the  blood. 

This  is  the  first  stage  of  their  action  and  it  is  necessary 
to  remember  the  rebound,  or  confusion  as  to  cause  and  effect  will 
result. 

Take  lead  again,  as  the  history  of  plumbism  is  well  known  ;  its 
first  effect  is  to  store  in  the  liver,  spleen,*  joints,  and  other  fibrous 
tissues  some  3 — 4  or  more  grains  of  uric  acid ;  it  then  promotes 
intestinal  irritation  (possibly  from  a  deposition  of  insoluble  urate  of 
lead  in  the  filnrous  tissues  of  the  intestinal  walls) ;  this  causes  pain, 
nausea,  and  distaste  for  food,  and  quickly  brings  about  a  fall  in  urea 
and  acidity,  when  the  rising  alkalinity  of  the  blood  dissolves  part 
of  the  3  or  4  grs.  retained  and  floods  the  blood  with  uric  acid. 
Hence  with  lead  colic  we  have  headache,  depression,  slow  high 
tension  pulse,  and  perhaps  even  epilepsy — all  due,  as  I  shall  show, 
to  the  excess  of  uric  acid  in  circulation.  Anyone  who  experiments 
with  lead  can  produce  not  only  the  fluctuations  in  uric  acid  (first 

•  8ee  **  Lead  Poisoning,**  by  Professor  T.  Oliver,  p.  102,  et  seq.  ;  Young  J. 
PeaUMid,  1891. 
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reteotion,  and  then  plus  excretdon),  but  also  the  signs  and  symptoms 
of  its  presence  or  absence  from  the  blood  in  the  sequence  I  have 
mentioned,  and  any  clinical  observer  will  support  my  statement 
hat  these  are  the  main  symptoms  of  acute  and  chronic  plumbism, 
which  can  thus  not  only  be  explained  but  imitated  at  pleasure,  either 
with  lead  or  other  members  of  the  group,  such  as  opium,  cocaine, 
mercury  or  other  metals  or  acids. 

To  such  an  extent  is  this  the  case,  that  I  believe  many  cases  of 
intestinal  colic  are  due  to  urate  irritation,  of  which  urate  of  lead 
forms  a  single  instance,  and  in  corroboration  I  may  mention  that 
salicylate  of  soda  is  a  valuable  remedy  in  all  these  forms  of  colic—a 
discovery  which  I  made  accidentally  (see  chap.  x.). 

The  similar  rebound  after  iron  accounts  for  the  well  known 
relapse  of  chlorosis  or  ansBmia  treated  by  it.  The  iron  is  taken  for  a 
long  time,  and  in  clearing  the  blood  of  uric  acid  stimulates  nutrition 
and  metabolism  to  an  upward  movement  continuing  weeks  or 
months  after  the  metal  has  been  stopped.  But  as  iron  relieves 
chlorosis  by  clearing  the  blood  of  uric  acid,  and  not  by  elimina- 
tion but  by  retention  in  the  tissues,  when  the  iron  is  gone 
and  the  stimulation  of  nutrition  has  yielded  to  time  or  some 
definite  cause  of  depression  (such  as  overwork),  the  chlorosis 
will  relapse  and  be  worse.  When,  however,  it  is  treated  by  a  diet 
which  clears  the  body  of  uric  acid  and  keeps  it  clear,  the  improve- 
ment of  the  blood  is  continuous. 

I  must  allude  to  lithia  because  it  is  an  apparent  exception — one 
however,  which  proves  my  rule. 

Fig.  14  shows  the  effect  of  taking  citrate  of  lithia,  and  I  am  glad 
to  see  that  my  results  have  been  corroborated  by  the  researches  of 
Professor  Oliver  (see  prev.  ref.,  p.  107).  On  day  1  uric  acid  is 
nearly  two  grains  below  its  ordinary  relation  to  urea,  and  on  day  2  it 
falls  still  further ;  on  day  3  without  lithia,  it  rises  a  little,  and  on 
day  4  still  more  decidedly,  getting  above  urea.  Yet  on  day  2  we 
should  have  expected  uric  acid  to  rise  with  the  fcdl  of  acidity,  and  it 
rose  on  days  3  and  4  in  spite  of  a  rise  of  acidity. 

A  fall  of  acidity  similar  to  that  on  day  2  is,  I  beUeve,  a  constant 
result  of  taking  lithia,  but  the  fall  is  never  accompanied  by  a  rise  in 
excretion  of  uric  acid. 

I  believe  the  ordinary  effect  of  a  fall  in  acidity  of  the  urine  and  a 
rise  in  alkalinity  of  the  blood,  is  that  the  phosphates  of  the  blood 
increase  their  solvent  power,  and  that  when  the  acidity  of  the 
urine  rises  and  the  alkalinity  of  the  blood  falls,  this  diminishes ; 
there  is  here  obviously  some  cause  preventing  the  phosphates  in 
the  blood  from  dissolving  the  uric  acid. 
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Sir  A.  Garrod  has  shown  that  urate  of  lithia  is  one  of  the  most 
soluble  of  all  urates,  and  yet  lithia  diminishes  the  excretion  of  urio 
acid. 

If  I  had  been  unable  to  explain  this  fact  I  should  have 
given  up  my  quest,  and  regarded  uric  acid  as  an  insoluble 
enigma,  but  fortunately  the  difficulty  had  been  solved  for  me. 
In  a  reference  (which  I  owe  to  Dr.  Neale's  Digest)  to  the  Lancet, 
1860,  vol.  ii.,  p.  185,  I  found  it  had  been  pointed  out  in  a  work 
on  chemistry  by  Eose  (**  Chemical  Analysis,"  p.  15),   that  lithia 
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Fig.  14.— Rbtention  op  Uric  Acid  produced  by  Lithia. 

given  by  the  mouth  was  no  use  as  a  solvent  of  uric  acid,  because 
it  '<  forms  a  nearly  insoluble  triple  phosphate  with  phosphate  of 
soda,  or  with  the  triple  phosphate  of  ammonia  and  soda,  salts 
generally  present  in  animal  fluids."  * 

Here  was  a  simple  explanation.  The  lithia  did  not  cause  a  plus 
excretion  of  uric  acid  because  it  never  reached  it,  being  waylaid  by 
the  phosphates  and  triple  phosphates;  this  would  explain  its  not 
causing  a  plus  excretion  of  urio  acid,  but  why  the  minus  excretion  or 
retention?  The  answer  is  simple,  and  was  suggested  to  me  by 
Mr.   J*  E.  Saul,  F.LC.     I  have  mentioned  before  that  phosphate 
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of  soda  is  a  good  solvent  of  urio  acid,  and,  with  ati.  alkali,  increases 
its  excretion;  now  phosphate  of  soda  is  a  normal  constituent  of 
the  blood  and  is  generally  there  in  presence  of  an  alkali,  i.e.,  in 
a  condition  to  act  as  a  solvent  of  uric  acid,  so  that  the  lithia  in 
forming  an  insoluble  compound  (well  known  to  chemists)  with 
the  above  phosphates,  removes  from  the  blood  one  of  the  natural 
solvents  and  we  see  not  only  why  lithia  causes  no  plus  excretion 
of  uric  acid,  but  why  it  causes  retention.  Tfiere  is  here  no  excep- 
tion to  my  law  of  solubilities. 

In  the  test  tube  lithia  is  a  solvent  of  uric  acid,  but  in  the 
body  its  chemical  combinations  with  phosphates  not  only  prevent 
its  action  but  also  segregate   a  certain  amount  of  phosphate. 

Lithia  relieves  arthritis  by  clearing  the  blood  of  uric  acid; 
not,  as  was  supposed,  by  elimination  but  by  "retention,  and  in 
the  chapters  dealii^g  with  arthritis  we  shall  see  that  sul- 
phates, chlorides,  iodides,  acids,  and  other  remedies  act  simi- 
larly. Many  people  have  questioned  me  abouH  the  action  of 
Hthia  and  its  several  compounds;  so  far  as  I  know  they  all 
diminish  excretion  of  uric  acid  and  retain  it.  They  are  therefore 
useful  in  the  circulation  group  of  uric  acid  diseases  (as  headache, 
depression,  asthma,  ansmia,  Bright's  disease)  in  clearing  the  blood 
of  poison,  and  possibly  under  certain  conditions  may  relieve  arthritis, 
acting  as  do  several  drugs  mentioned  in  the  previous  paragraph. 
On  the  other  hand,  lithia  and  its  compounds  may,  in  curing  the 
circulatory  group,  like  other  retentive  drugs,  produce  arthritis, 
lumbago  and  other  troubles  by  driving  uric  acid  into  the  tissues.  The 
point  about  lithia  is,  that  it  does  produce  retention,  dnd  not,  as  was 
thought,  elimination ;  and  its  effect  on  circulation,  blood  granules, 
or  urinary  water  will  certify  this  fact.  Any  compound  of  lithia  pro- 
ducing diuresis  is  causing  at  the  same  time  retention  of  uric  acid, 
for  urinary  water  is  inversely  as  uric  acid. 

At  the  suggestion  of  Sir  Dyce  Duckworth  (see  **  A  Treatise  on 
Gout,"  p.  373),  I  investigated  tbe  action  "of  manganese  on  the  excre- 
tion of  urates,  finding  that  it  produced  retention  and  pains  in  the 
joints ;  therefore,  and  probably  for  the  same  reason  it  acts  like 
calcium,  iron,  lead,  mercury,  and  other  metals,  forming  insoluble 
compounds  with  uric  acid. 

Urate  of  calcium  is  very  insoluble,'*'  and  chloride  of  calcium  has 
an  acid  reaction,   hence  it  probably  doubly  diminishes  excretion 


*One  iu  2,800  parts  of  water;  Sir  A.  Garrod's  Lectures,  British  Medical 
Joumaly  January,  ISSd,  p.  495. 
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of  uric  acid.  When  administered  internally  it  generally  produces, 
to  a  marked  extent,  a  condition  of  happiness,  well-being,  and 
good  temper,  and  this  is  a  sign  of  absence  of  uric  acid  from  the 
blood. 

Dr.  G.  Thin  (British  Medical  Journal^  Yol  ii.,  1891,  p.  91) 
opines  that  the  consumption  of  water  containing  lime  develops 
gouty  conditions ;  doubtless  it  acts  in  the  same  way  as  lead  con- 
tamination of  water;  but  if  people  reduced  their  tea,  pulses  and 
animal  food,  and-thus  their  introduction  of  uric  acid,  neither  lime, 
lead,  nor  acids  would  harm  them  materially. 
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Fig.  15.— Betbntion  o^  Uric  Acid  pboducbd  by  Morphinb. 

Acid  phosphate  of  soda,  or  ordinary  phosphate  of  soda  given 
with  a  littlp  phosphoric  acid  or  in  conditions  of  high  acidity,  causes 
retention  rather  than  plus  excretion  of  uric  acid. 

So  also  the  salts  of  the  mineral  acids,  sulphates,  chlorides, 
Ac,  raise  the  acidity  of  the  urine  and  produce  a  minus  excretion 
or  retention;  possibly  to  some  extent,  by  changing  the  phos- 
phates of  the  blood  into  acid  phosphates  when  they  cannot  act 
as  solvents  of  uric  acid.     I  have  shown  that  while  neutral  phos- 
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phate  of  soda  is  a  good  solvent  and  produces  a  plus  excretion 
of  uric  acid,  it  cannot  act  thus  if  a  small  quantity  of  sulphate  of 
soda  is  given  with  it  {Medico- Ghirurgical  Transactions^  vol.  Ixxii., 
p.  402). 

Of  opium  I  have  elsewhere  spoken,  and  fig.  15  shows  the  effect  of 
taking  two  small  doses,  gr.  ^  of  tartrate  of  morphine,  the  first  at  11  p.m. 
on  day  2,  and  the  second  at  8  a.m.  on  day  3.  The  dose  on  day  2 
was  too  late  to  produce  much  effect,  as  the  large  daily  excretion  of 
uric  acid  was  over  before  11  p.m. ;  it  did,  however,  produce  some 
rise  of  acidity.  That  on  day  3  was  taken  early  in  the  morn- 
ing and  caused  an  increased  rise  of  acidity,  though  urea  rose 
little  and  uric  acid  on  this  day  falls  below  urea.  Probably  the 
chief  rise  of  acidity  caused  by  this  second  dose  was  absent  till  some 
4  or  5  hours  after  it  was  swallowed,  and  by  this  time  the  alkaline 
tide  was  nearly  over  (see  figs.  2  and  3),  and  the  effect  on  the 
excretion  of  uric  acid  was  not  great.  The  dose  was  very  small, 
and  as  only  one  was  taken  there  was  time  for  both  retention  and 
rebound  in  the  same  twenty-four  hours,  so  that  the  effect  would 
have  shown  better  in  hourly  curves.  It  is  certain  that  opium  and 
morphine  raise  the  acidity  of  the  urine,  and  diminish  the  excretion 
of  uric  acid  and  that  many  of  their  physiological  effects  are  due  to 
this.  Morphine  has  long  been  used  as  a  remedy  in  the  uric  acid 
headache. 

As  with  other  members  of  this  group  the  first  action  of  opium 
is  followed  by  a  rebound  in  which  the  blood  is  flooded  with  uric 
acid,  and  the  signs  of  its  excess  are  seen  in  headache,  depres- 
sion, and  general  misery,  with  slow  high  tension  pulse,  accompany- 
ing the  second  stage  of  opium  action  (see  fig.  35).  These  are  the 
symptoms,  driving  the  victim  of  the  morphine  habit  to  obtain  once 
more  the  first-stage  action  and  temporary  relief.  In  accordance 
with  this  reasoning,  if  salicylate  of  soda  is  given  with  or  in  sequence 
to  the  first  dose  of  opium  it  prevents  retention  of  uric  acid,  and  the 
(^ium  rebound  on  the  following  day  is  absent  or  greatly  modified. 

I  suggest  therefore  (British  Medical  Journal,  previous  reference) 
the  use  of  salicylates  in  throwing  off  the  morphine  habit,  and  I  know 
many  cases  where  this  course  has  succeeded. 

A  medical  man  who  had  been  taking  morphine  since  a  severe 
and  dangerous  illness  wrote  to  me  for  advice,  and  I  suggested, 
among  other  things,  a  plan  of  using  the  salicylates. 

I  have  since  heard  that  this  was  successful,  and  that  he  had 
discontinued  the  morphine  with  comparative  ease  and  without 
insomnia.     He  added,  **  I  shall  always  remember  you  with  grati- 
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tade  as  having  shown  me  the  way  to  give  up  the  hahit,  and 
I  am  sure  that  without  the  salicylates  I  should  only  have  been  able 
to  do  so  with  the  greatest  diffioulty." 

For  myself  a  dose  or  two  of  salicylates  after  opium  completely 
prevents  the  opium  rebound,  and  no  high  blood  pressure,  headache, 
depression,  or  other  ill  effect  from  the  drug  follows,  but  I  have  only 
tried  it  after  small  doses  of  opium  and  morphine  not  continued  for 
more  than  a  day  or  two. 

I  hear  from^Mr.  Hope-Lewis,  of  Auckland,  New  Zealand,  that  in 
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the  case  of  a  patient  who  took  morphine,  suffering  in  consequence 
from  intense  irritation  of  skin  and  formication,  20-gr.  doses  of  sali- 
cylate every  four  hours  gave  prompt  relief,  and  this  would  be  worth 
trying  in  cases  where  the  medicinal  use  of  morphine  causes  irrita- 
tion of  the  skin  (see  chap.  xi.). 

Captain  W.  G.  Beyts,  B.A.M C,  tells  me  that  he  finds  sali- 
cylate completely  successful  in  the  morphine  habit  in  India,  and  very 
useful  in  preventini;  the  after-effects  of  single  doses  of  morphine, 
which  he  no  longer  dreads  giving. 

The  combination  of  opium  and  salicylate  is  extremely  useful  in 
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the  practical  treatment  of  disease,  for  opium  produces  a  condition 
(high  and  rising  acidity)  favourable  to  the  best  action  of  salicylates, 
and  salicylates  prevent  the  after-etfects  of  the  opium,  and  diminish 
or  remove  the  risk  of  an  opium  crave. 

The  action  of  cocaine,  so  far  as  uric  acid  is  concerned,  resembles 
that  of  morphine ;  ib  produces  happiness  and  well-beiog,  followed  by 
a  second  stage  of  misery  and  depression,  and  is  taken  in  excess 
for  the  same  reasons  and  with  even  more  deadly  effect  (see 
British  Medical  Jounmal,  1902,  vol.  i.,  p,  1020). 

Fig.  16  shows  the  effect  of  two  doses  of  gr,  ^  of  hydrochlorate  of 
cocaine  taken  at  3  and  at  6  p.m.  on  September  23. 

On  September  22  there  was  a  great  fall  of  urea  and  acidity,  and 
the  fall  of  urea  was  continued  on  the  23rd. 

As  a  result  there  was  in  the  alkaline  tide  of  the  23rd,  as 
shown  by  the  scanty  urine,  only  37  cc.  per  hour,  a  decided  plus 
excretion  of  uric  acid  and  some  excess  in  the  blood ;  and  this 
collfismia  causing  uncomfortable  symptoms,  I  took  the  cocaine. 

.As  with  morphine  in  the  last  figure,  the  ^ect  would  have  shown 
better  in  hour  to  hour  curves.  The  cocaine  came  too  late  to  affect 
the  previous  large  excretion  of  uric  acid,  hence  uric  acid  exceeds  its 
normal  relation  to  urea  b^  nearly  one  and  a  half  grains ;  I  have  no 
doubt  that  but  for  the  cocaine  it  would  have  been  higher. 

The  effect  on  acidity  was  marked,  for  on  the  23rd,  in  spite 
of  the  further  large  fall  of  urea,  it  rose  slightly  ;  on  the  24th  it  rose 
decidedly,  and  on  the  25th  fell,  in  spite  of  a  rise  of  urea,  showing 
that  the  cause  of  its  rise  on  the  23rd  and  24th  was  removed.  * 
On  the  evening  of  the  23rd,  the  cocaine  produced  marked  well-being 
with  free  capillaries  and  absence  of  mental  depression  and  fatigue  (see 
the  similar  effects  of  mercury  in  fig.  48),  and  though  the  urine  of 
the  night  hours  was  not  so  high  as  during  the  previous  night,  it 
was  two  and  a  half  times  as  much  as  that  of  the  day,  indicating  that 
the  capillaries  were  obstructed  during  the  day  and  free  during  the 
night  (see  remarks  on  excretion  of  water  in  fig.  3). 

The  effect  of  the  cocaine  prevented  the  continued  fall  of  acidity 
on  the  23rd,  and  raised  it  decidedly  on  the  24th,  and  therefore  uric 
acid  was  not  nearly  so  high  on  the  23rd  and  24th  as  seemed  probable, 
owing  to  the  great  fall  of  urea  on  the  22nd  and  23rd. 

In  my  own  case  cocaine  so  soon  produces  intestinal  colic  that  I 
have  been  unable  to  repeat  these  experiments  as  often  as  I  desired, 
but  it  assuredly  affects  uric  acid  in  the  same  way  as  morphine 
andproduoes  identical  feelings  of  well-being— indeed,  each  one  of  the 
retentive  drugs  does  so  to  a  more  or  less  marked  extent. 
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The  action  on  acidity  in  this  figure  is  clear,  and  there  cannot 
be  much  doubt  that  the  physiological  effects  of  cocaine  are  due  to 
this  and  to  its  effects  on  the  solubility  of  uric  acid.  Cocaine 
causes  slight  constipation  and  probably  raises  the  acidity  in  the  same 
way  as  morphine,  by  causing  coprostasis. 

Cocaine,  like  morphine,  produces  low  tension  and  quick  pulse 
owing  to  freed  capillaries,  and  hence  improved  and  quickened  circu- 
lation in  the  brain,  with  mental  brilliancy  and  well-being,  and 
relaxation  of  the  vessels  in  the  kidney,  with  a  marked  diuresis  of  a 
pale  and  watery  urine. 

Later  comes  the  rebound.  The  uric  acid  cleared  out  of  the 
blood  by  the  first  action  is  got  into  solution,  the  capillaries  are 
obstructed,  and  tension  high,  hence  urine  is  scanty  and  of  high 
specific  gravity,  and  there  are  lethargy  and  depression,  with  sleepiness 
(as  with  all  high  blood  pressure).  Bepetition  of  the  dose  to  secure 
the  relief  of  its  first  action  is  sought  and  chronic  cocainism  begun. 

I  believe  cocaine,  like  morphine,  owes  much  of  its  effect  to  its 
action  on  uric  acid,  and  that  salicylate  of  soda  may  be  as  useful  in 
cocainism  as  in  morphinism.  For  interesting  facts  about  the  action 
of  cocaine,  see  Dr.  A.  Fullerton,  Lancet,  February,  1891,  p.  663. 

In  the  action  of  these  drugs  we  have  the  best  illustration  of 
what  I  have  said  in  **  Diet  and  Food  "  (ed.  6,  p.  119,  et  seq.)  that 
all  stimulation  is  wrong.  It  calls  out  reserves  and  if  frequently 
repeated  leads  to  physiological  bankruptcy,  the  condition  of  the 
morphine  or  cocaine  hahii/uh. 
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FoBMATiON  AND  ExoBBTiON  OF  Ubio  Aoid  {cofitintced), 

Mbbcuby  is  an  interesting  drug  causing  retention  of  urates.  I 
have  written  about  it  elsewhere  (see  British  Medical  Journal ,  vol.  i., 
1890,  p.  1241). 

Fig.  17  shows  very  well  its  action  on  uric  acid,  which  on  day  1  is 
a  little  below  urea ;  on  day  2,  as  the  effect  of  half  a  grain  of  calomel 
it  is  far  below  urea,  and  on  day  3,  when  no  drugs  are  given,  it  bears 
about  the  same  relation  to  urea  as  it  did  on  day  1.  Note  the 
marked  diuresis  on  day  2,  corresponding  with  the  greatest  retention 
of  urate,  its  clearance  from  the  blood,  and  the  resultant  free 
capillary  circulation  (see  chapter  v.). 

Mercury  sometimes,  like  cocaine,  lead,  &c.,  causes  considerable 
intestinal  pain  and  colic.  ^ 

I  suggest  that  low  blood  pressure  and  diuresis  (known  results  of 
the  action  of  mercury)  are  due  to  its  effects  on  uric  acid,  for  other 
drugs  having  similar  effects  produce  similar  symptoms. 

Speaking  of  mercury,  Sir  A.  Garrod  does  not,  so  far  as  I  know, 
allude  to  the  solubility  of  its  urates,  nor  is  this  mentioned  in  his  table 
of  solubilities  of  urates  (British  Medical  Journal^  vol.  i.,  1883,  p.  495). 

Yet  it  appears  probable  that  mercury  causes  retention  of  uric 
aoid,  and  clears  it  from  the  blood  for  the  same  reason  as  iron  and 
lead,  because  their  urates  are  insoluble.  Mr.  J.  E.  Saul,  F.I.G., 
kindly  furnishes  this  statement  on  the  subject : — 

<*  I  find  that  a  solution  of  neutral  lithium  urate,  treated  with 
solution  of  mercuric  chloride,  yields  a  curdy  white  precipitate 
practically  insoluble  in  cold  water.  On  boiling,  slight  decomposition 
occurs,  the  precipitate  becoming  yellowish  —  possibly  owing  to  the 
formation  of  an  oxysalt.  On  treating  the  first-mentioned  precipitate 
with  acetic  aoid,  or  a  trace  of  hydrochloric  aoid,  solution,  slowly  in 
the  former  case  and  immediately  in  the  latter,  takes  place.  Borax 
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or  alkalies  exeroise  no  solvent  action.  These  experiments  show  that 
neutral  mercuric  urate  is  insoluble,  but  that  the  salt  will  dissolve  in 
the  presence  of  acid  though  doubtless  with  decomposition. 

*^  I  have  also  examined  the  behaviour  of  neutral  alkali  urate  with 
solution  of  mercurious  nitrate.  I  find  that  a  yellowish  precipitate 
insoluble  in  water,  is  immediately  produced ;  the  precipitate  rapidly 
darkening  in  colour,  and  ultimately  becoming  grey-black  from  reduc- 
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Fia.  17. —Betbhtiom  of  Ubic  Acid  pboducbd  by  Msboubt. 

Note  that  on  day  2  uric  acid  falls  in  spite  of  a  marked  fall  in  acidity,  which 
apart  from  the  action  of  mercury,  would  have  made  it  rise. 

tion.  In  the  presence  of  nitric  acid  no  precipitate  is  obtained ;  but 
if  acetic  acid  be  substituted,  a  partial  precipitation  slowly  takes 
place. 

(Signed)        "  J.  E.  Saul." 

Thus  there  is  reason  to  believe  that  the  urates  of  mercury 
are  insoluble  in  water,  neutral  solutions,  alkalies,  or  in  solution  of 
borax,  and  the  blood  being  practically  an  alkaline  solution  they 
«re  probably  insoluble  in  the  blood. 
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Mercury,  therefore,  lessens  exoretion  of  tiric  acid  in  the  urine, 
clears  it  from  the  blood,  and  retains  it  in  the  body,  because 
k^ther  they  form  an  insoluble  compound,  and  it  thus  conforms 
to  my  law  of  solubilities.  The  well-known  action  of  mercury  on 
pulse-rate  and  blood  pressure  and  the  flow  of  urine,  are  also 
instances  of  the  laws  I  have  formulated  on  their  correlation  with 
uric  acid.  Some  object  that  the  uric  acid  retained  by  the  mercury 
is  much  more  than  could  combine  with  it  as  an  urate;  but,  as 
I  shall  point  out  in  chapter  iv.,   the  mercury,   if  it    clears  the 


ViGk  18. — Bbtbntion  of  Ubic  Aoid  pboduobd  by  Antipybin. 

blood  of  uric  acid  for  even  one  or  two  hours,  starts  an  upward 
metabolism  with  a  rise  of  urea  and  urinary  acidity  and  a  fall  in 
alkalinity  of  the  blood,  and  this  latter  causes  further  retention  of 
uric  acid  which  may  continue  for  six  or  eight  hours  more.  This 
effect  is  better  seen  in  hourly  than  in  day  curves,  as  in  fig.  17, 
but  is  also  visible  to  some  extent  in  fig.  48. 

It  is  extremely  probable  that  the  urates  of  other  metals  such  as 
zinc  and  silver,  are  also  insoluble,  and  indeed  Haycraft's  process  for 
the  estimation  of  uric  acid  depends  upon  the  insolubility  of  the 
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urate  of  silver.  I  believe  the  so-called  tonic  action  of  these 
drugs,  of  iron .  and  manganese,  and  of  acids,  is  due  to  their 
clearing  the  blood  of  uric  acid,  and  thus  improving  circulation  in 
the  brain  and  other  portions  of  the  nervous  system.  It  is  interest- 
ing to  remember  that  zinc,  like  mercury  and  lead,  may  produce  colic 
(lUnger,  "  Handbook  of  Therapeutics,"  ed.  xii.,  p.  254). 

I  suggest  that  antipyrin  cures  headache  by  acting  as  an  acid,  and 
its  administration  is  always  followed  by  increased  acidity  of  the 
urine. 

Fig.  18  shows  the  effects  of  antipyrin  on  this  acidity  which 
on  days  1  and  2  rises  and  remains  high,  on  day  2  uric  acid 
falls  below  urea  (probably  the  antipyrin  came  too  late  to  affect 
the  alkaline  tide  of  day  1,  and  the  greater  part  of  the  urate  excre- 
tion had  already  taken  place).  On  day  3  no  drug  was  taken  and 
acidity  fell  decidedly  though  urea  rose  and  in  normal  con- 
ditions acidity  would  have  risen  also ;  the  antipyrin  had,  however, 
raised  it  so  much  on  the  previous  days  that  the  moment  the  drug 
was  withdrawn  it  fell.  On  day  4  antipyrin  was  again  given, 
acidity  rose  in  spite  of  falling  urea,  and  uric  acid  was  lowered 
nearer  to  urea. 

We  see  how  antipyrin  cures  a  uric  acid  Tleadache.  It  raises 
acidity  and  clears  the  blood  of  uric  acid,  producing  all  the  con- 
comitant symptoms  of  mental  content,  low  tension,  quick  pulse,  joint 
pains  and  diuresis.  It  acts  as  an  acid  and  I  myself  prefer  to  give 
an  acid. 

Strychnine  causes  marked  rise  in  urinary  acidity  and  cures  head- 
ache. I  believe  this  is  because  it  improves  stomachic  conditions  and 
promotes  digestion  and  absorption  of  food,  which  in  headache  with 
nausea  are  often  at  a  standstill ;  probably  it  does  this  by  improving 
muscle  and  heart  powers  and  so  aiding  circulation.  Like  its  con- 
geners it  often  causes  pricking  and  shooting  pains  in  the  joints. 

Hyposulphite  of  soda  produces  a  very  marked  rise  in  acidity  of 
the  urine,  possibly  by  formation  of  sulphurous  aci3  or  the  further 
oxidation  of  sulphur,  and  it  reproduces  the  effects  of  the  admin- 
istration of  a  strong  dose  of  acid  (see  fig.  11). 

I  consider  it  probable  that  nitrites  act  similarly,  and  by  the 
formation  of  nitrous  acid  diminish  the  alkalinity  of  the  blood  and 
raise  the  acidity  of  the  urine,  which  they  certainly  do  (see  figs.  19 
and  20). 

This  granted,  the  well-known  effects  of  nitrites  on  the  pulse  rate 
and  tension  may  be  explained  by  their  acting  as  acids  on  the  solu- 
bility of  uric  acid. 
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In  favour  of  this  hypothesis  is  the  fact  that  an  acid  injeoted  into 
a  vein  affects  the  pulse  as  a  nitrite.  I  observe  that  nitro-glycerine 
taken  by  the  mouth  does  not  exert  its  maximum  effect  on  blood 
pressure  for  some  seven  or  eight  minutes,  and  with  a  volatile 
substance  rapidly  diffused  through  the  body  this  is  a  considerable 
time.  With  uric  acid  I  conclude  title  action  of  an  acid  or  substance 
interfering  with  its  solubility  is  as  rapid  as  that  of  precipitation  in  a 
test  tube,  and  practically  instantaneous.  I  do  not  suppose  the 
uric  acid  is  precipitated  in  crystals,  but  it  is  rapidly  rendered  less 
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Fig.  19.— Effects  of  NixBO-GLYOEBmE  on  the  Acidity  of  the  Ubime. 

soluble^and  is  held  back  in  certain  organs  and  tissues  in  accordance 
with  the  theories  of  Sir  A.  Garrod ;  I  shall  present  evidence  that 
anything  clearing  the  blood  of  uric  acid  frees  all  the  capillaries  and 
thus  rapidly  reduces  blood-pressure,  the  rapidity  of  the  fall  of  pressure 
depending  on  the  speed  and  completeness  with  which  uric  acid  is 
driven  out. 

In  the  Lcmcet  (vol.  i.,  1891,  p.  1323),  it  is  stated  that  administra- 
tion of  sulphurous  acid  and  even  inhalation  will  reduce  the  alka- 
linity of  the  blood,  which  is  greatly  in  favour  of  my  argument  and 
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results  as  to  the  action  of  nitrites,  and  acidity  of  the  urine]  when 
hyposulphites  or  sulphur  in  other  forms  are  taken.  The£8ame 
article  states  that  sulphurous  acid  is  used  in  preservation*  of  wine 
and  vegetables — a  fact  of  importance  for  gouty  subjects. 

It  is  remarkable  what  small  quantities  of  these  acids  (nitrous, 
sulphurous,  &o,)  will  produce  marked  effects  on  the  excretion  of 
uric  acid,  nor  they  alone,  for  small  quantities  of  salts  of  thejjmineral 
acids  do  likewise  as  I  have  observed  frequently.    Considering  this 


Fig.  20.— Effsot  of  Nitbitb  of  Amyl  on  the  Acidity  of  thb  Ubine. 

it  occurred  to  me  that  the  solvent  power  of  phosphate  of  soda  for 
uric  acid  and  urates  may  explain  it,  as  it  explained  the  difficulty 
with  lithia.  If  a  little  lithia  produces  marked  retention  of  uric  acid 
by  throwing  out  of  action  a  quantity  of  its  natural  solvent,  phosphate 
of  soda,  a  minute  quantity  of  acid  may  have  the  same  effect  on  the 
phosphate  and  may  change  a  large  quantity  of  it  from  Na^HPO^  to 
NaH^PO^,  when  the  effect  on  the  solubility  of  the  urate  will  be  pro- 
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portional  to  tHe  amount  of  phosphate  thrown  out  of  action,  and  not 
to  the  relatively  minute  amount  of  acid  causing  the  change. 

Hence  the  stimulant  action  of  acidi  depends  upon  varying  con- 
ditioos  in  the  blood  and  fluids ;  if  these  are  favourable  to  diminished 
alkalinity  they  produce  a  large  effect,  if  unfavourable,  little  or  none  ; 
and  thus  the  action  of  a  given  dose  will  vary  not  only  individually, 
but  in  the  same  person. 

The  researches  of  the  late  Professor  Leech  (Groonian  Lectures, 
1893),  apparently  show  that  the  nitrites  exercise  a  direct  depres- 
sant action  on  muscular  tissue.  But  they  are  decomposed  in  the 
stomach  giving  off  nitrous  acid  which  is  absorbed  into  the  blood 
and  importantly  affects  its  composition  and  reaction ;  Professor 
Leech  says  {Lancet,  vol.  i.,  1893,  p.  1502),  **  When  absorbed  it 
(nitrous  acid)  is  no  doubt  at  once  converted  into  an  alkaline  nitrite, 
for  it  can  replace  carbonic  acid  in  its  sodium  compounds  and  convert 
normal  sodium  phosphate  into  acid  phosphate,  sodium  nitrite  being 
at  the  samd  time  formed." 

A  rise  in  acidity  of  urine  is  the  result  of  this  conversion  of  normal 
phosphates  into  acid  phosphates,  and  the  normal  phosphate  of  sodium 
being  a  good  solvent  of  uric  acid  while  the  acid  phosphate  is  not  (see 
MedicO'ChirurgiccU  Transactions,  vol.  Ixxii.,  p.  399),  the  blood  ceases 
to  hold  uric  acid  in  solution  and  consequently  the  capillaries  are 
freed  and  blood  pressure  reduced. 

It  seems  probable,  then,  that  the  action  of  nitrites'on  blood  pres- 
sure has  two  causes  :  first,  the  muscular  depressant  action  weaken- 
ing the  muscle  fibre  in  the  heart  and  the  vessel  walls  generally  (an 
action  similar  to  that  of  tobacco,  lobelia,  and  other  depresso-motors 
see  Brain,  Spring  and  Summer  number,  1893,  p.  245) ;  and  second, 
the  general  freeing  of  capillaries  produced  by  all  substances  that 
clear  the  blood  of  uric  acid. 

I  was  interested  to  hear  from  Captain  Newland,  B.A.M.C., 
that  Dr.  Saunders  was  using  nitrites  in  ague  to  shorten  the  cold 
stage  and  hasten  the  sweating  stage,  apparently  with  good  results. 

There  is  an  important  note  in  the  British  Medical  Jowmaly 
1903,  vol.  ii.,  page  925,  referring  to  a  report  by  Major  Jennings  in 
the  Journal  of  the  Royal  Army  Medical  Corps,  on  the  taking  of 
cordite  by  soldiers  in  South  Africa.  First  occurred  exhilaration, 
excitement,  and  a  flow  of  language,  doubtless  the  result  of  the 
great  fall  of  blood  pressure.  Heavy  sleep  or  stupor  lasting  from  five 
to  twelve  hours  supervened,  and  when  the  patient  was  with  difficulty 
roused  there  were  severe  headache  and  muscular  twitchings  and 
protrusion  of  the  eyes.    These  are  symptoms  of  colleemia  and  high 
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blood  pressure,  indicating  the  first  action  of  the  nitrite  and  its 
rebound,  thus  proving  that  its  action  was  largely  due  to  its  influence 
on  uric  acid ;  for  if  the  blood  had  not  been  cleared  of  uric  acid  in  the 
first  stage  there  would  have  been  no  reaction. 

If  the  cordite  was  taken  with  beer  the  intoxicating  effect  of 
the  beer  was  increased,  and  the  man  became  excited,  quarrel- 
some, and  destructive ;  indeed,  it  is  stated  that  this  combination 
rendered  the  mildest  man  almost  maniacal.  Cordite,  I  believe, 
contains  58  per  cent,  nitro-glycerine,  therefore  the  result  is  probably 
principally  due  to  this,  though  no  doubt  the  other  nitrous  compounds 
would  have  some  share. 

Sir  A.  Garrod  mentions  ♦  that  he  found  uric  acid  in  normal  blood, 
and  its  excess  in  the  serum  of  a  blister  id  gout,  and  also  in  lead 
poisoning  ;t  and  shows  that  lead  given  medicinally  diminishes  the 
Excretion  of  uric  acid  in  the  urine.  He  remarks:* — **It  would 
appear,  therefore,  that  in  individuals  impregnated  with  lead  the 
blood  becomes  loaded  with  uric  acid,  not  from  its  increased 
formation,  but  from  its  imperfect  excretion." 

This  is  in  complete  accord  with  my  results, §  and  I  apply  the 
same  reasoning  to  all  substances  diminishing  excretion  of  uric  acid 
in  the  urine.  For  my  part  I  have  met  with  no  evidence  that  there 
ever  has  been,  an  excess  of  uric  acid  in  the  blood  due  to  increased 
formation,  i.e.,  above  the  relation  to  urea  of  1  to  35.  I  believe  that 
for  every  35  giB.  of  urea  formed  in  the  body,  1  wc,  of  uric  acid  is  also 
regularly  formed,  but  no  more.  The  35  grs.  of  soluble  urea  are 
excreted  with  practical  certainty,  but  the  insoluble  uric  acid,  though 
in  much  smaller  quantity,  is  apt  from  various  causes,  to  lag  behind 
and  be  retained. 

We  shall  see  later  that  uric  acid  is  probably  not  in  excess  in  the 
blood  when,  under  the  influence  of  lead,  it  is  diminished  in  the  urine, 
but  it  appears  in  excess  when  what  has  been  held  back  by  the  lead 
is  got  into  solution  by  alkalies  or  other  solvents.  As  soon  as  it  is  in 
excess  in  the  blood  it  begins  also  to  pass  in  excess  in  the  urine. 

My  investigations,  I  believe,  prove  that  an  excess  of  uric  acid  in 
the  urine  above  the  relation  to  urea  of  1  to  35  comes  from  this 
excess,  and  that  when  the  uric  acid  in  the  urine  is  diminished 
below  that  relation  (say  1  to  45)  there  is  Uttle  or  none  in  the  blood. 


*  **  Gk>ut  and  Kheumatio  Gout,'*  3rd  edit.,  p.  84,  et  seq, 
t  Ibid.,  p.  240.  :  Ibid.,  p.  243. 

§  See  Med.  Chir.  Trans.,  vol.  Izxi.,  p.  284. 


Digitized  byLjOOQlC 


FORMATION   AND   EXCRETION   OF   URIO   ACID  73 

because  every  particle  introduced  from  the  kidney  by  the  renal  vein 
is  at  once  caught  up  and  stored  in  the  liver,  spleen,  and  other  tissues. 

According  to  Sir  A.  Garrod's  theory,  the  antecedent  elements  of 
urio  acid  come  probably  from  the  liver  to  the  kidney,  and  are  there 
formed  into  urate  of  ammonium. 

By  far  the  largest  part  of  the  urate  thus  formed  (say,  for  the  sake 
of  a  definite  quantity,  nine-tenths)  passes  at  once  down  the  ureter 
and  leaves  the  body ;  but  the  remaining  one-tenth  may,  under  cer- 
tain conditions,  pass,  according  to  Sir  A.  Garrod,  into  the  general 
circulation  through  the  renal  vein,  and  is  then  liable  to  retention  in 
•certain  organs  which  are  less  alkaline  than  the  blood,  and  therefore 
less  able  to  hold  it  in  solution.  * 

It  is  this  residue  of  uric  acid,  plus  that  introduced  ready-formed 
in  food  which,  according  to  my  interpretation  of  results  by  the 
light  of  Sir  A.  Garrod's  hypothesis,  furnishes  the  uric  acid  of 
pathology.  If  the  whole  of  the  urate  formed  had  passed  down  the 
ureter  immediately  there  would  be  less  trouble,  and  to  ensure  elimi- 
nation of  what  is  formed  and  to  lessen  the  quantity  introduced  is 
the  aim  of  treatment. 

It  seems  probable  that  the  alkalinity  of  the  kidney  structure 
partially  determines  how  much  of  the  urate  formed  shall  be  at  once 
excreted,  and  how  much  temporarily  kept  back  for  eventual  passage 
into  the  general  circulation. 

Possibly  the  pathological  urate  deposits  found  in  the  kidney  after 
death  are  mere  exaggerations  of  the  normal  retention  occurring  to 
some  extent  during  life. 

When  urea  is  high  and  especially  when  it  is  above  the  physio- 
logical relation  to  body  weight,  3  or  35  grs.  per  pound  per  day,  it 
seems  probable  that  the  alkalinity  of  such  organs  as  the  liver,  spleen 
and  kidneys  will  be  diminished  as  the  acidity  of  the  urine  is  in- 
creased ;  so  that  when  urea  is  too  high  we  shall  get  increased 
retention  of  uric  acid  in  these  organs  (see  fig.  74). 

I  will  deal  with  definite  quantities.  If  a  man  forms,  as  my  results 
render  probable,  1  gr.  of  uric  acid  for  35  grs.  of  urea,  let  us  suppose 
that  he  forms  in  twenty-four  hours  12  grs.  of  uric  acid  and  420  grs. 
of  urea. 

The  whole  of  the  urea  and  10  grs.  of  uric  acid  are  excreted, 
giving  a  relation  in  the  urine  of  1  of  uric  acid  to  42  of  urea ;  and 
2*0  grs.  of  uric  acid  retained  in  the  kidney,  passing  gradually  into  the 
general  circulation. 

In  the  general  circulation  the  urate  becomes  insoluble  and  is 
retained  in  certain  tissues   (according  to  Sir  A.  Garrod,  the  liver, 
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the  spleen,  the  joints  and  the  fibrous  tissues),  because  of  their 
relatively  diminished  alkalinity  and  consequent  deficient  power  of 
holding  urates  in  solution. 

Next  day  420  grs.  of  urea  are  again  formed  and  excreted,  but  uric 
acid  is  now  in  excess  of  its  normal  relation  to  urea,  say  1  to  30,  i.e., 
14*0  grs.  are  excreted. 

According  to  our  hypothesis  only  12  grs  were  formed  and  there- 
fore 2*0  grs.  come  from  elsewhere,  even  supposing  that  all  the  uric  acid 
formed  in  the  kidney  on  this  day  passed  direct  down  the  ureter.  It 
is  evident  that  the  amount  of  uric  acid  retained  on  the  previous  day 
furnishes  just  the  excess  in  excretion  of  this  day,  and  thus  the 
excretion  of  uric  a«id,  but  not  its  formation,  fluctuates  daily. 

It  is  demonstrable  why  excretion  of  uric  acid  is  large  during  the 
''alkaline  tide'*  of  the  morning,  and  small  during  the  acid  tide  of 
the  night  hours.  It  is  a  simple  question  of  solubility  in  the  blood 
(see  remarks  on  fig.  3). 

Further,  by  giving  alkalies  the  excretion  can  (as  I  have  long 
pointed  out)*  be  increased,  or  by  giving  acids  diminished. 

But  if  the  stores  in  the  liver,  spleen,  and  joints  have  been  swept 
out  by  repeated  administration  of  solvents,  no  drug  can  cause  a 
plus  excretion  of  uric  acid  till  there  is  fresh  retention  and  accumula- 
tion in  these  strug|ares  (see  figs.  7  and  8). 

These  facts  account  for  all  the  conditions  in  which  an  excess  of 
•uric  acid  occurs  in  the  body,  and  failure  of  excretion  will  soon  retain 
all  that  is  ever  found  before  or  after  death. 

The  theories  of  excessive  formation  {i.e.,  formation  of  uric  acid  in 
excess  of  the  normal  relation  to  urea,  about  1 — 35)  or  of  deficient 
oxidation  are  incompatible  with  these  facts,  and  unnecessary  for  the 
explanation  of  disease  phenomena.  All  the  diseases  discussed  in  this 
book  may  be  prevented  or  cured  without  reference  to  them,  and  are 
more  sensibly  attributed  to  poisoning  by  meat  and  tea  (which  can  be 
demonstrated  by  prevention  and  cure). 

Sir  A.  Garrod  points  outf  that  there  is  little  or  no  uric  acid  in 
the  blood  in  acute  rheumatism  and  draws  the  conclusion  that  this 
disease  is  not  due  to  uric  acid.  I  have  given  elsewheret  reasons  for 
thinking  this  conclusion  requires  revision,   and  I  shall  allude  to 


*  See  Journal  of  Physiology,  yoL  viii.,  p.  216 ;  and  Brit.  Med.  Jour.,  1890, 
vol.  xii.,  p.  124. 

t  Beynold's  <'  System  of  Medicine,"  let  edit.,  vol.  i.  p.  897. 

X  Med.  Chir.  Trans.,  vol.  Ixxiii.,  '*Salioin  compared  with  Salicylate  *  of 
Soda,"  Ac. 
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it  later.  My  facts  are  in  accord  with  those  of  Sir  A.  Garrod ;  it  is 
in  the  conclusion  that  I  diffe]>from  him. 

One  farther  fact  about  uric  acid  is,  I  believe,  mentioned  in  all 
text-books  of  physiology,  viz.,  it  is  found  as  a  practically  constant 
constituent  of  the  spleen  pulp  after  death. 

It  is  interesting  to  note  that  uric  acid  is  nearly  always  present  in 
great  excess  in  the  urine  in  cases  of  enlarged  spleen  as  in  splenic 
leucooythfiBmia,  and  it  is  in  excess  in  the  blood  in  this  condition.''' 

In  several  cases  I  examined  the  whole  urine  for  eight  or  ten 
consecutive  days,  and  in  these  over  the  whole  period,  the  average 
relation  of  uric  acid  to  urea  in  the  urine  was  1 — 12  or  1 — 14.  It  is 
little  wonder  that  in  these  conditions  excess  of  uric  acid  should  be 
found  in  the  blood,  the  excess  in  the  urine  being  the  index  of  this ; 
in  such  cases  a  great  excess  of  the  granules  precipitated  in  the  blood 
by  chloride  of  ammonium  occurs,  1  to  2  and  even  1  to  1  being  com- 
mon (see  later  on). 

I  have  shown  there  is  generally  an  excess  of  uric  acid  in  the 
blood  excreted  during  an  epileptic  fit  (see  cases  in  chapter  vii.). 
Sir  A.  Oarrod  found  excess  of  uric  acid  in  blood  drawn  during 
an  epileptic  fit,  and  has  pointed  out  the  alternation  between  gout 
and  epilepsy — a  fact  which  my  results  and  conclusions  completely 
explain.  And  if  the  liver,  spleen  and  joints  are  less  alkaline,  as  Sir 
A.  Garrod  has  stated,  than  other  tissues,  any  uric  acid  coming  to 
them  in  the  blood  stream  is  rendered,  as  he  puts  it,  '^  less  soluble 
and  more  easily  retained ; "  and  we  can  thus  explain  why  these 
tissue  frequently  after  death  contain  considerable  quantities  of 
uric  acid. 

To  estimate  the  amount  of  uric  acid  in  the  blood  and  tissues  I 
first  made  a  water-extract  of  them  by  a  process  described  by  Sal- 
kowski  and  Leube,t  and  having  evaporated  and  cleared  my  solution, 
I  applied  Haycraft's  process,  just  as  in  the  case  of  urine  (see  chapter 
xviii.,  also  my  remarks  as  to  my  results  with  this  process  on 
pp.  7  and  8). 

In  specimens  of  human  blood  obtained  during  life,  I  found 
quantities  of  uric  acid  ranging  from  '03  per  cent,  in  a  case  of  cerebral 
haemorrhage  to  '0006  per  cent,  in  a  case  of  cellulitis,  the  blood  flow- 
ing from  incisions  made  into  the  indamed  tissue.  In  the  blood  of  a 
fatal  hsBmoptysis  in  a  case  of  fibroid  phthisis,  the  patient  being  at  th^ 
time  on  salicylate  of  soda,  I  found  '0065  per  cent,  of  uric  acid,  and 
having  plenty  of  blood  to  work  on  here  I  estimated  the  quantity 
more  accurately  than  is  generally  possible  ynth  small  samples. 

*  See  Salkowski  und  Leube,  Die  Lehre  vom  HarUt  p.  88. 
t  Prev.  ret,p.  94. 
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With  regard  to  the  very  small  quantity  of  urate  in  the  blood  from 
incisions  in  an  arm  affected  with  cellulitis,  Sir  A.  Garrod  has  observed 
{**  Gout  and  Rheumatic  Gout/'  pp.  187  and  274),  that  there  is  np 
urate  in  the  fluid  of  a  blister  or  in  blood  drawn  directly  over  the 
inflamed  joint  in  gout,  and  suggests  as  an  explanation  that  inflam- 
mation destroys  uric  acid. 

My  facts  are  in  accord  with  his;  but  I  think  the  explanation  is 
that  local  inflammation  means  local  reduction  of  alkalinity,  so  that 
all  urate  coming  to  that  part  is  rendered  insoluble  and  retained,  and 
the  blood  or  serurb  which  has  passed  through  the  inflamed  part  is 
practically  cleared  of  uric  acid.  It  is^  interesting  to  remerbber  that 
in  this  condition  the  capillaries  are  very  free  and  the  capillary  reflux 
(C.R.,  see  chapter  v.),  very  quick,  being  only  one  half  second,  or  like 
a  flash,  and  the  explanation  of  this  is  seen  in  the  very  small  quantity 
of  uric  acid  in  the  blood  from  an  inflamed  tissue.  In  many  inflam- 
mations of  fibrous  tissue  throughout  the  body,  drugs  do  good 
which  reverse  these  conditions,  bring  uric  acid  back  into  the  blood 
and  slbw  the  C.  B.,  e.^.,  alkalies  and  salicylates.  A  surgeon  would 
say  that  the  above  cellulitis  was  due  to  a  microbe,  but  it  is  also  in 
a  sense  due  to  uric  acid,  for  removal  of  uric  acid  would  relieve  or 
cure.  Possibly  with  regard  to  catarrh,  tubercle,  and  other  troubles, 
microbe  and  uric  acid  are  partners,  the  former  failing  to  fructify  with- 
out the  latter ;  hence  catarrh,  pneumonia,  cellulitis,  &c.,  are  much 
more  virulent  in  those  who  have  gout,  coUsemia,  or  Bright*s  disease. 
Certainly  in  acute  rheumatism  the  urate  is  in  the  joints  and  the 
blood  is  cleared  of  it ;  but  in  gout  (a  more  local  disease)  only  that 
blood  which  has  passed  through  the  inflamed  area  is  cleared  of 
urate. 

'  Here  we  have  an  explanation  of  the  well-attested  facts  of  the 
alternation  of  gout  or  rheumatism  with  headache,  epilepsy,  and 
mental  depression,  for  uric  acid  attracts  uric  acid  and  where  accumu- 
lations are  collecting  in  certain  joints  or  fibrous  tissues  these  urate 
deposits  tend  to  attract  all  the  urate  passing  them  in  the  blood, 
and  hence  perhaps  for  months,  or  even  years,  the  blood  is  kept 
relatively  clear  of  uric  acid,  and  headache,  epilepsy,  and  depression 
conspicuously  absent. 

This  also  explains  the  fact  that  inflammation  increases  combus- 
tion (everything  clearing  the  blood  of  uric  acid  does  this),  for  inflam- 
mation clears  the  blood  of  uric  acid  locally  very  completely  and 
to  some  extent  generally.  This  clearing  up  of  collaemia,  this 
quickened  circulation  and  increased  combustion  diminishes,  as  we 
shall  see  later  on,  albuminuria  and  glycosuria,  the  products  of  im- 
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perfect  combustion,  and  increases  instead  the  products  of  more  com- 
plete combustion,  for  the  same  reason  that  every  fall  of  uric  acid 
causes  a  rise  of  urea. 

In  specimens  of  human  blood  obtained  after  death  from  the  heart 
oayities,  it  seemed  to  me  that  when  the  joints  contained  urates  there 
was  more  in  the  blood  than  when  they  contained  none — thus  eleven  ^ 
oases  with  urate  deposits  gave  '03184  per  cent,  of  uric  acid  in  the 
blood,  and  eleven  cases  in  which  there  were  no  urates  gave  an 
average  of  -02255  per  cent. 

I  noticed  that  in  the  blood  of  cases  dying  of  pneumonia  there  was 
generally  a  great  excess  of  uric  acid,  and  five  cases  of  this  kind  gave 
an  average  of  '03742  per  cent.;  but  in  a  case  of  pneumonia  and 
delirium  tremens  the  blood  obtained  by  venesection  while  the  tem- 
perature was  102^,  only  contained  '0006  per  cent.,  and  this  fact 
explains  the  great  excess  met  with  in  the  blood  of  these  cases  after 
death. 

During  the  high  fever  of  the  first  two  or  three  days  of  a  pneu- 
monia, there  is  a  great  rise  of  acidity  or,  what  amounts  to  the  same 
thing,  a  fall  in  the  alkalinity  of  the  blood  and  tissue  fluids,  and  this 
drives  all  the  uric  acid  out  of  the  blood  and  retains  it  in  considerable 
quantity  (for  the  reasons  previously  given)  in  the  kidney,  liver, 
spleen,  and  possibly  the  joints  and  other  tissues.  There  it  remains 
so  long  as  the  fever  diminishes  the  alkalinity  of  the  blood  and  tissue 
fluids ;  but  when  dyspnoea  increases  or  temperature  falls,  the  alka- 
linity of  these  fluids  rises  and  the  retained  uric  acid  is  drawn  into 
solution,  thus  coming  to  be  in  excess  in  the  blood  and  passing  in 
excess  in  the  urine  ;  the  excess  of  uric  acid  in  the  blood  accounting 
for  the  headache,  mental  depression  and  suicide,  with  slow  pulse, 
high  blood  pressure  and  subnormal  temperature,  so  common  in 
convalescence  from  acute  febrile  diseases. 

If,  however,  the  patient  dies  the  same  thing  occurs.  For  some 
hours  before  death  there  is  a  failure  of  nutritive  processes ;  and  even 
if  the  temperature  keeps  up,  the  alkalinity  of  the  blood  and  fluids 
will  rise  owing  to  failure  of  nutrition  and  of  respiration.  Hence  uric 
acid  is  dissolved  from  its  deposits  and  is  in  excess  in  the  blood  at 
the  time  of  death,  this  excess  being  understood  as  the  direct  result 
of  its  expulsion  from  the  blood  and  retention  in  certain  organs  during 
the  diminished  alkalinity  of  the  early  stages  of  the  acute  fever. 

Cases  in  which  at  the  time  of  death  temperature  was  high  and 
rising,  as  in  meningitis,  yield  generally  only  a  small  amount  of  uric 
acid  in  the  blood ;  but  there  are  several  exceptions  to  this  rule,  due 
probably  to  the  fact  that  in  spite  of  high  temperature  the  alkalinity 
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of  the  blood  and  fluids  may  be  rising  just  before  death,  owing  to 
general  failure  of  nutrition.  In  one  case  of  pysBmia  with  embolic 
hemiplegia  I  got  quite  a  large  amount  (05426  per  cent.)  in  the  blood, 
in  spite  of  a  temperature  rising  to  104^  at  the  time  of  death ;  and  in 
another  case  of  cerebral  lesion  about  the  same  amount.  In  cases  of 
this  kind  I  suggest  that  the  •  cerebral  changes  (softening)  in  con- 
nection with  the  hemiplegia  cause  the  passage  of  a  large  amount  of 
phosphates  through  the  blood;*  and  that,  as  I  have  pointed  out.f 
certain  phosphates  of  soda,  potash,  and  ammonia  are  powerful 
solvents  of  uric  acid  and  greatly  increase  its  excretion,  and  doubt- 
less its  quantity  in  the  blood  for  the  time  being. 

Two  cases,  in  which  the  blood  contained  *01243  and  -0588  per 
cent.,  had  -06384  and  '08668  per  cent.  =  4-6  to  61  grs.  per  lb.  in  the 
spleen  respectivelyj  the  relative  excess  in  the  spleen  being  in  accord, 
as  previously  mentioned,  with  everything  already  known  on  the 
subject. 

Nine  cases  of  morbus  cordis  gave  an  average  of  *0335  per  cent,  in 
the  blood  after  death. 

For  the  rest  my  results  show  that  the  blood  after  death  gen- 
erally contains  some  little  uric  acid  though  the  amount  is  subject 
to  considerable  variation,  the  largest  quantity  met  with  being  -0744 
per  cent,  in  a  case  of  pneumonia,  and  the  smallest  '01008  per  cent, 
in  a  case  of  meningitis. 

Eight  specimens  of  liver  yielded  an  average  of  -05928  per  cent., 
=  4*2  grs.  per  lb.,  and  the  liver  of  a  six  months'  foetus  that  did  not 
survive  its  birth  yielded  -003  per  cent.  =  -2  grs.  per  lb. 

Five  specimens  of  spleen  yielded  an  average  of  *06412  per  cent. 
=  4*5  grs.  per  lb.,  or  slightly  more  than  the  liver. 

Nine  specimens  of  kidney  yielded  an  average  of  *0513  per  cent. 
=  3*6  grs.  per  pound,  that  is,  less  than  either  thB  liver  or  spleen. 
One  kidney  (not  included  in  the  above)  from  a  child  thirteen  days 
old,  which  contained  well-marked  uric  acid  infarcts,  yielded  the  very 
large  quantity  of  -23  per  cent.  =  16*4  grs.  per  pound,  or  more  than 
four  times  as  much  as  the  above  specimens.  My  thanks  are  due  to 
my  colleague,  Dr.  S.  W.  Wheaton,  who  placed  this  interesting 
specimen  at  my  disposal.  He  informs  me  that  the  uric  acid  of  these 
infarcts,  which  were  plainly  visible  in  the  medulla  of  the  kidney, 
was  seen  under  the  microscope  to  be  both  in  the  tubules  and  in  the 
connective  tissue  round  them,  which,  according  to  authorities  on  the 


*  Zuelzer,  "  Semiologie  des  Hams,**  p.  89 ;  and  Brain,  voL  ix.,  p.  364. 
t  Fig.  7,  and  Med.  Chir.  Trans,,  voL  Ixxii. 
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Bubject,  is  generally  the  case  (see  Zeigler,  Pathologische  Anatomie, 
vol.  ii.,  p.  333).  The  kidney  of  the  above-mentioned  six  months' 
foetus  contained  -002  per  cent.  =  '14  grs.  to  the  pound. 

A  piece  of  human  psoas  muscle  contained  apparently  028  per 
cent.  =  2  grs.  to  the  pound.  It  may  be  interesting  to  mention  here 
that  half  a  pound  of  beef-steak  yielded  019  per  cent.  =  1-3  grs.  to 
the  pound,  and  that  I  found  the  equivalent  of  '697  per  cent.  =  49  grs. 
to  the  pound,  in  some  meat  juice,  and  of  *883  per  cent.  =  63  grs.  to 
the  pound,  in  some  meat  extracts  (see  also  chapter  xvii.  and  remarks 
on  these  quantities). 

In  a  case  where  the  blood  from  the  heart  had  '06904  per  cent. 
(a  very  large  quantity),  the  urine  drawn  from  the  bladder  gave  a 
relation  of  uric  acid  to  urea  of  1  to  9*4,  a  great  excess  also.  In  a 
case  with  -02384  per  cent,  in  blood,  the  relation  in  the  urine  was  1  to 
27,  i.e,,  much  less  in  both.  In  another  case  there  was  -03024  per 
cent,  in  blood,  and  relation  in  urine  1  to  29.  And  in  another,  -03914 
per  cent,  in  blood,  and  urine  relation  1  to  10,  i.e.,  a  considerably 
greater  excess  in  the  urine  than  in  the  blood. 

In  another  case  -06888  per  cent,  in  the  blood,  and  a  relation 
of  uric  acid  to  urea  in  the  urine  found  in  the  bladder  of  1  to  18,  and 
the  percentage  of  uric  acid  in  the  urine  was  -03696.  The  liver  in 
this  case  contained  -088  per  cent.  =  63  grs.  per  pound.  The 
amount  in  the  spleen  was  not  estimated,  but  no  doubt,  as  in  other 
cases,  it  contained  nearly  as  large  an  amount  as  the  liver.  These 
facts  seem  to  me  to  be  strongly  in  favour  of  my  argument  that  the 
excess  in  the  urine  is  an  overflow  from  an  excess  in  the  blood,  and 
that  the  excess  in  the  blood  again  is  due  to  its  dissolving  and  taking 
up  some  of  the  stores  in  liver  and  spleen. 

For  some  interesting  facts  concerning  the  origin  and  experi- 
mental production  of  uric  acid  infarcts,  see  Dr.  E.  Schreiber, 
Zeitschr,  fiir  Klin.  Med,,  38  Bd.,  H.  4,  5,  6,  where  it  appears  that 
two  factors  are  necessary  (1)  excess  of  uric  acid,  and  (2)  some 
irritation  in  the  kidney,  the  latter,  doubtless,  diminibhing  its 
alkalinity  and  rendering  its  tissue  fluids  bad  solvents  of  uric  acid 
(see  chapter  xiii.). 

A  similar  explanation  applies  to  the  greater  quantity  of  uric  acid 
in  the  blood  of  cases  with  urates  in  their  joints ;  here  the  blood  has 
obviously  an  additional  storehouse  from  which  supplies  of  uric 
acid  can  be  drawn.  And  in  cases  of  chronic  wasting  disease  it  is 
demonstrable  that  supplies  are  thus  drawn  and  that  for  weeks 
together  there  is  an  excessive  excretion  of  uric  acid  in  the  urine, 
while  after  death  erosion  of  joints  is  found,  with  all  or  nearly  all  the 
urate  dissolved  out* 
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These  results  show  that  when  there  is  excess  in  the  blood  there 
is  also  excess  in  the  urine,  but  we  must  not  press  the  matter  more 
closely,  or  we  shall  get  into  difficulty. 

We  must  remember  that  the  urine  found  in  the  bladder  after 
death  is  the  excretion  possibly  of  several  hours  during  which  the 
amount  of  uric  acid  in  the  blood  fluctuated  considerably,  so  that 
nothing  more  than  a  general  rough  relation  between  the  two  can  be 
expected.  It  is  not  a  little  remarkable  that  in  upwards  of  sixty 
specimens  of  post-mortem  blood  examined  by  me,  it  should  have  been 
possible  to  group  the  diseases  causing  death  in  accordance  with  the 
amount  of  uric  acid  or  xanthin  found.  Thus  a  specimen  containing 
a  very  large  quantity  might  come  from  a  case  of  pneumonia  or 
cerebral  haemorrhage,  one  with  moderate  quantity  from  a  case  of  any 
wasting  disease  (especially  if  with  urates  in  the  joints)  while  one 
with  a  very  small  quantity  would  probably  come  from  a  case  of 
meningitis  or  other  disease  accompanied  by  acute  fever  to  the  time 
of  death.  In  thus  fluctuating  with  the  presence  or  absence  of  fever 
in  the  hours  preceding  death,  this  substance  (uric  acid  or  xanthin) 
in  the  blood  obeys  the  laws  that  govern  the  excretion  of  uric  acid 
in  the  urine  during  life.  It  also  corresponds  definitely  with  the 
excretion  of  uric  acid  in  the  urine  just  before  death,  and  this  may  be 
linked  with  what  I  shall  point  out  later,  that  the  swallowing  of  any 
xanthin  compound  increases  the  excretion  of  uric  acid  in  the  urine. 

The  granules  precipitated  in  the  blood  by  chloride  of  ammonium, 
(mentioned  later)  tell  the*  same  tale,  for  they  are  scanty  in  fever  and 
more  numerous  in  conditions  of  debility  and  wasting  disease  and 
after  a  fever. 

Having  had  my  attention  drawn  to  the  matter  by  my  friend, 
Captain  £.  Eoberts,  B.A.M.G.,  I  examined  a  collection  of  cataractous  • 
lenses  kindly  sent  by  my  colleague,  Mr.  Holmes  Spicer,  by  the 
same  process  as  in  the  case  of  the  above  organs  and  tissues,  but 
was  unable  to  find  any  trace  of  uric  acid.  Captain  Roberts  tells  me 
it  has  been  found  by  some  observers  but  it  seems  that  the  cataracts 
we  see  in  this  country  associated  with  feeble  old  age  are  more  likely 
to  be  connected  with  the  circulation  changes  of  coUsemia,  other  sign^ 
of  which  are  often  so  marked  in  the  aged,  rather  than  with  the  uratic 
arthritis  which  comes  at  an  earlier  and  more  vigorous  period  of  life ; 
whereas  in  feeble  old  age  the  urates  are  removed  from  the  joint9 
rather  than  deposited,  the  blood  being  then  a  good  solvent. 

I  have  also  made  a  few  examinations  of  the  blood  and  organs  of 
animals. 

Dog  killed  after  operation  under  chloroform :   blood  contained 
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'00168  per  cent.  That  of  another  dog  -00336  per  cent.,  and  the  urine 
of  this  dog  obtained  at  the  time  of  death  gave  a  relation  of  uric  acid 
to  area  1  to  85,  which  is  a  large  amount  of  uric  acid  for  a  dog. 

The  urine  of  a  cat  gave  a  uric  acid  urea  relation  of  1  to  110. 

The  blood  of  several  other  dogs  contained  very  small  traces^  about 
•00126  per  cent. ;  their  livers  from  '04  to  '02  per  cent,  and  their 
urine  at  the  time  of  death  gave  uric  acid  urea  relations  of  1  to  136 
to  1  to  144. 

I  then  tried  to  work  on  the  urine  of  a  single  animal  (dog),  collect- 
ing it  daily,  and  encteavouring  to  alter  the  uric  acid  urea  relations 
by  diet  and  drugs. 

A  bitch,  weighing  11  lbs.,  was  kept  in  the  ordinary  form  of  cage 
for  collecting  the  urine,  and  was  fed  on  6*6  oz.  boiled  horse,  5  oz. 
milk  and  5  oz.  of  water. 

The  urine  was  passed  at  very  irregular  intervals,  but  the  uric  acid 
urea  relation  was  1  to  87  on  the  first  day,  and  1  to  165  on  the  fifth 
and  last  day  of  the  above  meat  diet ;  urea  being  25  grs.  per  lb.  So 
that  it  rather  appeared  that  the  meat  diet  in  the  dog,  as  in  man, 
diminishes  the  excretion  of  uric  acid  at  first. 

The  animal  was  then  put  on  a  diet  of  porridge  (one  pint  and 
milk  one  and  a  half  pints),  which,  however,  it  took  very  badly ; 
on  this  urea  fell  to  18,  and  eventually  even  to  5  and  6  grs.  to  the 
lb.,  and  uric  acid  increased  relatively,  being  1  to  146,  1  to  110,  and 
1  to  98. 

On  the  last  day  of  this  experiment  I  gave  hyposulphite  of  soda 
in  the  milk  with  the  object  of  diminishing  the  uric  acid,  and  appar- 
ently with  some  success,  isks  the  relation  altered  to  143. 

The  animal,  which  now  weighed  13  lbs.  (an  increase  of  2  lbs.), 
was  killed,  and  the  blood,  liver  and  kidneys  examined. 

The  blood  contained  *0003  per  cent. 
„    Uver  „         -0287 

„    kidneys     „         -0460        ,, 

The  very  small  quantity  in  the  blood  was  in  accordance  vnth  the 
diminution  in  the  urine,  and  this  was  probably  due  to  the  drug 
given,  which  corroborates  what  I  have  said  as  to  the  general  corre- 
spondence between  the  quantities  in  the  blood  and  urine. 

It  is  to  be  observed  in  reference  to  the  question  of  formation 
V.  introduction,  that  this  bitch  probably  formed  absolutely  no  uric 
acid,  for  as  she  excreted  25  grs.  of  urea  per  pound,  or  275  grs.  a  day, 
and  uric  acid  in  about  the  average  relation  to  it  of  1  to  120  or 
2*2  grs.,  the  whole  of  this  might  have  come  from  the  meat  eaten,  for 
6 


Digitized  byLjOOQl^ 


82  UBIC  AOID — OHAPTBB   III 

if  there  is  as  much  urio  acid  in  horse  as  in  beef  (see  chapter  xvii.), 
6*6  oz.  of  horse-flesh  would  supply  2*4  grs.  of  uric  licid,  and  it  thus 
seems  that  all  the  uric  acid  in  the  urine  of  these  carnivora  may  be 
due  to  introduction. 

In  other  dogs  I  attempted  to  increase  the  uric  acid  in  the  blood 
and  urine  by  giving  salicylate  of  soda,  but  this  failed  completely. 
There  was  practically  no  uric  acid  in  the  blood  of  either  of  the  two 
animals  thus  treated,  nor  was  there  any  increase  of  uric  acid  in  the 
urine,  the  relation  being  in  this  latter  fluid  1  to  140  to  1  to  150. 
Both  urines  gave  a  strong  salicin  reaction  with  perchloride  of  iron, 
so  that  the  drug  was  plentifully  absorbed  and  excreted. 

It  is  a  very  interesting  fact,  that  salicylate  of  soda,  which  has 
such  a  great  power  over  the  excretion  of  uric  acid  in  man,  should 
produce  absolutely  no  effect  on  it  in  dogs. 

I  see  my  way,  however,  to  some  explanation  of  the  fact,  for  in 
all  I  have  written  about  the  action  of  salicylate  of  soda  in  man,  I 
have  always  been  careful  to  point  out  that  acids  aid,  and  alkalies 
hinder,  its  solvent  action  on  urates  (see  p.  43  and  fig.  71).  Strange 
as  it  may  seem,  the  acidity  of  dogs  is  very  low  indeed;  and  the 
bitch  fed  on  horseflesh,  though  excreting  25  grs.  of  urea  per  lb., 
only  excreted  acid  to  the  equivalent  of  1  gr.  of  oxalic  acid  for  16  to 
17,  or  even  18  grs.  of  urea,  the  acidity  urea  relation  being  1  to  18 ; 
whereas  in  man,  as  I  have  shown  in  my  own  case,  it  is  1  to  6*8. 
Therefore  this  dog  (a  carnivore)  excreted  only  one-third  of  the  acid 
per  grain  of  urea  that  man  does,  and  probably  its  blood  was  far 
more  alkaline  than  that  of  a  man  on  the  same  diet,  therefore  the 
the  salicylate  failed  to  affect  the  uric  acid  as  it  does  in  man  (see  also 
cases  in  chapter  xvi.). 

With  regard  to  the  relation  of  acidity  to  urea.  Dr.  A.  Auerbach 
has  pointed  out  (Virchow's  Archiv,,  vol.  xcviii.,  p.  512)  that  no 
amount  of  acid  will  render  the  blood  of  carnivora  acid,  as  they 
form  ammonia  to  neutralise  the  acid.  No  doubt  something  of  the 
sort  accounts  for  the  low  acidity  in  the  dog  above  mentioned. 

The  fact  that  man  is  devoid  of  this  power  of  forming  ammonia 
to  neutrahse  acids  (or  has  it  only  to  a  very  slight  extent  as  com- 
pared with  the  carnivora)  is,  I  think,  a  further  proof  that  he  is 
physiologically  a  frugivore  (for  further  differences  between  men  and 
carnivora,  see  "  Diet  and  Pood,"  ed.  vi.,  p.  86). 

In  two  monkeys,  the  organs  of  which  were  kindly  placed  at  my 
disposal  by  Dr.  H.  H.  Tooth,  I  found  in  the  blood  about  *00441  per 
cent.  =  '3  grs.  per  lb.,  in  the  liver  -060  per  cent.  =  4*2  grs.  per  lb., 
in  the  kidneys  050  per  cent.  =  35  grs.  per  lb.,  and  in  the  muscleg 
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of  the  back  *017  per  cent.  =  1*2  grs.  per  lb.  of  uric  aoid  or  xanthins 
(here,  just  as  in  man,  the  kidneys  contain  less  than  the  liver). 

With  my  results  it  may  be  interesting  to  mention  those  of  a 
well-known  author,  Professor  R,  v.  Jaksch,  of  Prague,  who  in  a 
paper,  "Ueber  urioacidssmie ''  (Deutsch,  Med,  Wochenschrift,  Aug., 
1890,  p.  741),  gives  his  investigations  into  the  uric  acid  in  the  blood, 
with  an  explanation  of  the  causes  that  tend  to  increase  its  quantity. 

His  facts  in  the  main  agree  with  mine ;  but  his  conclusions  are 
based  on  what  I  believe  to  be  the  erroneous  theory,  that  all  increase 
of  uric  acid  in  the  blood  is  due  to  deficient  oxidation,  and  not,  as  I 
have  endeavoured  to  show,  to  a  retention  in  the  body,  together  with 
daily  introduction,  leading  to  subsequent  increased  excretion,  the 
increase  passing  through  the  blood  on  its  way  to  the  kidneys. 

Professor  v.  Jaksch  states  that  he  found  no  demonstrable  uric 
acid  in  the  blood  of  nine  healthy  individuals,  and  the  same  in  cases 
of  tabes,  multiple  sclerosis,  polyneuritis,  and  cerebral  tumour. 

I  should  have  expected  that  if  there  was  any  wasting  in  the 
diseases  mentioned  there  would  have  been  some  uric  acid  in  the 
blood,  but  as  all  the  facts  are  not  given,  it  is  impossible  to  draw  any 
definite  conclusion. 

To  reason  from  the  results  in  healthy  subjects,  the  time  of  day 
at  which  the  blood  was  drawn  should  be  given ;  for  my  researches 
make  it  probable  that  there  is  some  appreciable  amount  of  uric  acid 
in  the  blood  of  every  one  for  an  hour  or  two  during  the  "  alkaline 
tide"  of  the  morning  (fig.  3,  also  52,  and  remarks  on  it),  and  that 
the  excess  in  the  urine  common  at  this  time  is  an  overflow  from 
some  excess  in  the  blood.  The  mental  condition,  the  capillary 
reflux,  the  blood  pressure  and  the  rate  of  the  pulse,  the  temperature 
and  other  things,  often  point  to  excess  of  uric  acid  in  the  blood 
during  the  "  alkaline  tide." 

Again  in  nine  cases  of  typhus,  Professor  v.  Jaksch  found  no  uric 
acid  in  the  blood ;  but  it  was  present  in  one  case  after  the  fever  had 
ceased.  Similarly  in  intermittent  fever  there  was  no  uric  acid 
during  the  fever ;  but,  when  the  temperature  fell,  uricacidaemia  or 
collaemia  supervened,  just  as  my  researches  on  blood  granules,  to  be 
mentioned  presently,  show. 

This  is  in  complete  accord  with  my  results  and  reasoning.  When 
there  was  fever  the  alkalinity  of  the  blood  diminished,  the  uric  acid 
became  less  soluble,  and  was  retained  in  the  liver,  spleen,  joints,  &c. 
(see  previous  remarks  about  fig.  5).  The  enlargement  of  the  spleen 
in  malarial  fevers  has  an  interesting  relation,  as  I  shall  point  out, 
to  the  amount  of  uric  acid  that  can  be  retained  in  the  body  in  tliis 
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disease,  and  others  in  which  the  organ  is  enlarged.  I  have  found 
the  spleen,  as  above  shown,  to  contain  about  4*5  grs.  per  lb.;  so 
that  obviously  a  spleen  weighing  6  to  8  lbs.  would  contain  27 — 36 
grs.,  and  if  this  organ  is  alternately  filled  and  emptied  in  the  alter- 
nations and  remissions  of  fever,  we  shall  account  for  all  the  uric 
acid  so  often  found  in  excess  in  some  part  of  the  body  in  these 
cases.  Again,  if  we  reflect  that  the  holding  back  or  retention  of 
little  more  than  1  gr.  a  day  (that  is  to  say,  if  the  formation  plus  the 
introduction  of  the  24  hours  exceed  the  excretion  of  the  same  period 
by  one  grain,  and  it  is  easy  on  any  given  day  to  produce  a  retention 
to  this  extent  with  drugs)  will  furnish  1  oz.  of  uric  acid  in  a  year, 
we  shall  account  for  all  that  is  ever  met  with  after  death,  whether 
in  the  joints,  viscera,  and  tissues,  or  in  the  urinary  passages  in  the 
form  of  calculi. 

On  the  fall  of  temperature  the  alkalinity  of  the  blood  increased, 
and  it  dissolved  the  uric  acid  from  its  places  of  deposit ;  had  the 
urine  been  examined  at  the  same  time,  corresponding  changes  in  the 
quantity  of  uric  acid  excreted  would  have  been  observed,  and  the 
amount  of  urinary  water  and  rate  and  tension  of  the  pulse  would 
show  concomitant  alterations  corresponding  to  the  effects  of  uric 
acid  on  the  capillaries  (see  fig.  42). 

In  diseases  of  the  liver,  intestines  and  stomach,  there  was  only 
coUaemia  when  they  occurred  with  ansBmia.  I  should  read  for 
ansBmia  wasting  and  debility,  with  as  their  result  a  diminished 
excretion  of  urea  and  acid,  and  a  consequent  fall  in  the  acidity  of 
the  urine  and  increase  in  the  alkalinity  of  the  blood.  Among  heart 
diseases  he  observed  that  those  with  most  cyanosis  had  most  uric 
acid  in  the  blood. 

Again,  he  often  found  uric  acid  in  the  blood  in  diseases  of  the 
lungs  and  pleursB,  emphysema  and  exudations. 

It  was  constantly  present  in  considerable  quantity  in  five  cases 
of  pneumonia,  even  during  the  febrile  stage. 

The  explanation  of  these  results  in  pneumonia,  apparently  in 
opposition  to  my  result,  will  be  discussed.  The  blood,  in  the  single 
case  I  was  able  to  examine,  was  drawn  early  in  the  acute  stage  of 
the  disease,  and  it  must  be  remembered  that  working  on  post-mortem 
blood  I  found  an  extremely  large  amount  of  uric  acid  in  cases  of 
pneumonia. 

None  in  six  cases  of  rheumatic  fever. 

A  considerable  quantity  in  kidney  diseases  of  different  forms — 
ten  cases. 

From  these  results  he  reasons  that  the  blood  contains  much 
uric  acid  in  cases  of  primary  and  secondary  ansBmia. 
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That  it  is  present  in  the  blood  in  considerable  quantities  in  other 
diseases  besides  gout ; 

That  it  does  not  take  part  in  the  acid  intoxication  of  fevers, 
since  fever  is  unfavourable  to  the  presence  of  uric  acid  in  the  blood ; 

That  in  dyspncea  and  cyanosis  the  more  the  blood  is  overloaded 
with  carbonic  acid  the  more  uric  acid  it  contains.  Hence  in  pneu- 
monia, collsdmia  may  occur  in*  spite  of  fever. 

And  lastly,  he  concludes  that  it  is  plus  in  nephritis  and  anaemia, 
because  the  red  cells  are  unable  to  further  oxidise  the  uric  acid,  and 
hence  everything  that  interferes  with  the  oxygen-carrying  power  of 
the  red  cells  causes  excess  of  uric  acid  in  the  blood. 

This  appears  a  plausible  conclusion,  but  my  researches  on  the 
excretion  of  uric  acid  throw  considerable  doubt  on  its  validity,  and 
we  shall,  I  think,  see  that  all  excess  of  uric  acid  in  the  blood  is  the 
cause  of  defective  interchange  between  the  blood  and  the  tissues, 
and  therefore  of  defective  nutrition  and  combustion  ;  and  that  the 
cause  being  removed  the  effects  are  absent. 

It  is  known  that  the  excretion  of  uric  acid  is  large  in  the  morning 
when  the  acidity  of  the  urine  is  low,  in  what  the  late  Sir  W.  Roberts 
has  named  the  **  alkaline  tide." 

This  has  been  regarded  as  due  to  a  plus  formation  of  uric  acid 
during  these  hours ;  but  I  have  shown  that  the  excretion  of  uric 
acid  can  be  altered  in  either  direction  at  any  time.  The  natural 
plus  excretion  of  the  ''  alkaline  tide  "  can  either  be  increased  or 
diminished.  If  increase  is  desired  this  can  be  done  by  retaining 
a  little  uric  acid  in  the  body  by  acids  given  on  the  previous  day, 
and  increasing  the  alkalinity  next  morning  with  a  dose  of  alkali. 
If  it  is  to  be  diminished  an  acid  to  counteract  the  alkali  of  the 
*' alkaline  tide"  must  be  given;  or  the  most  easily  available  uric 
acid  stores  must  be  removed  on  the  previous  day  by  giving  a  power- 
ful solvent,  as  salicylate  of  soda,  when  the  ** alkaline  tide**  next 
morning  will  have  nothing  to  act  upon  and  there  will  be  no  plus 
excretion  of  uric  acid.  Anyone  who  will  give  a  few  drugs  and 
watch  the  results,  may  easily  convince  himself  that  the  excretion 
of  uric  acid  can  be  varied  at  pleasure  in  either  direction  (see  also 
blood  pressure  and  circulation  curves  in  chap.  v.). 

In  illustration  of  this  I  refer  again  to  fig.  8.  It  may  there  be 
seen  that  a  dose  of  15  grs.  of  the  salicylate  taken  three  times  daily 
for  five  days,  produced  at  first  a  very  large  excretion  of  uric  acid. 
Next  day,  the  drug  being  continued  as  before,  it  fell  close  to  the  urea 
again ;  on  the  two  following  days  (4  and  5  in  the  figure)  it  rose  a 
little,  but  to  nothing  approaching  the  height  of  its  rise  on  the  first 
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day  under  salicylate  (day  2  of  figure).  On  day  6,  the  last  day  of 
salicylate,  it  came  still  nearer  the  urea ;  and  on  day  7,  when  saUcy 
late  was  stopped,  it  fell  far  below  the  urea,  and  remained  there  as 
my  curves  (not  given  in  the  figure)  show,  for  the  three  following  days. 

All  curves  of  uric  acid  excretion  under  salicylate  show  practically 
the  same  thing,  and  it  is  seen  in  the  excretion  curve  of  acute 
rheumatism  treated  by  this  drug  (see  fig.  68),  only  that  the  quan- 
tities are  greater.  In  all  cases  excretion  reaches  its  highest  point 
on  the  first  or  second  day,  and  the  same  height  is  never  again  attained, 
however  long  the  drug  is  continued.  On  the  contrary,  the  excretion 
shows  a  tendency,  with  a  few  oscillations,  to  come  down  to  the  level 
of  urea  and  remain  there;  and  if  the  drug  is  stopped  it  falls  far 
below  the  urea  and  remains  there  for  several  days. 

My  explanation  is,  that  on  the  first  day  the  salicylate  meets  a 
considerable  amount  of  uric  acid  in  the  joints,  liver,  spleen,  &c.,  on 
which  it  can  act;  that  as  it  dissolves  this  and  passes  the  greater 
part  into  the  urine,  it  never  subsequently  meets  with  so  much  on 
which  it  can  act,  hence  the  curve  is  never  so  high  again.  Afterwards 
a  little  is  introduced,  or  here  and  there  comes  within  its  range  of 
action,  but  each  day  there  is  less  and  less,  so  that  the  curve 
approaches  the  urea  curve,  which  is  the  level  of  formation. 

When  the  drug  is  stopped  there  is  at  once  a  retention  of  uric 
acid  (day  7),  replacing  to  some  extent  what  has  been  removed 
from  the  organs  and  tissues  by  the  solvent. 

If  on  day  2  an  alkali  were  given  instead,  it  would  produce  a 
plus  excretion  of  uric  acid ;  but  the  same  dose  of  alkali  given  on  day 
7  would  fail  to  raise  the  uric  acid  above  the  urea ;  the  more  power- 
ful solvent  salicylate  removes  so  much  uric  acid  that  the  alkali  has 
nothing  to  act  upon.  It  will  now  be  understood  that  by  thus  giving 
drugs,  and  watching  their  effects,  if  need  be,  from  hour  to  hour,  it  is 
no  difficult  matter  to  alter  the  excretion  of  uric  acid  in  any  required 
direction. 

The  plus  excretion  of  the  **  alkaline  tide  "  is,  therefore,  a  single 
instance  of  a  rule  which  may  be  thus  stated : — All  substances 
increasing  the  solubility  of  uric  acid  increase  its  excretion  (provided 
there  is  some  uric  acid  in  the  body  for  them  to  act  upon  ;  in  myself, 
for  instance,  a  solvent  produces  a  much  smaller  excretion  than  if 
given  to  a  man  who  is  saturated  with  uric  acid),  and  all  substaaees 
diminishing  the  solubility  of  uric  acid  diminish  excretion  and  cause 
it  to  be  retained  in  the  body.  If  the  normal  plus  excretion  of  uric 
acid  in  the  <*  alkaline  tide  **  were  due  to  plus  formation,  why  should 
the  previous  removal  of  uric  acid  diminish  it,  or  the  previous  storing 
of  uric  acid  increase  it  ? 
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I  have  given  my  reasons  for  believing  that  every  plus  excretion 
of  Tirio  acid  io  the  urine  is  simply  the  overflow  from  an  excess  in  the 
blood,  and  that  when  there  is  a  diminished  excretion  in  the  urine 
there  is  none,  or  almost  none,  in  the  blood.  In  other  words,  the 
amount  of  uric  acid  in  the  urine  in  relation  to  urea  is  the  index  of 
the  amount  in  the  blood,  and  in  altering  the  amount  in  the  excretion 
we  of  necessity  alter  at  the  same  time  the  amount  in  the  circulating 
fluid. 

The  results  published  by  Professor  v.  Jaksch  will  presently  be 
seen  to  be  simple  instances  of  the  action  of  the  law  of  solubilities 
above  stated. 

I  can  show  •  that  alkalies,  phosphate  of  soda  and  compounds  of 
salicylic  acid  increase  excretion  of  uric  acid  in  the  urine,  and  for  a 
time  also  increase  the  amount  in  the  blood.  Conversely,  acids,  lead, 
and  other  substances  mentioned,  diminish  the  solubility  of  uric 
aeid,  diminish  its  excretion  in  the  urine  and  its  amount  in  the  blood. 
That  acids,  iron,  and  lead  interfere  with  the  solubility  of  uric  acid  is 
well  known,  and  hthia,  as  I  have  pointed  out  elsewhere,'*'  though  said 
to  be  a  beautiful  solvent  of  uric  acid  in  a  test  tube,  yet  when  given 
to  the  human  subject  by  the  mouth  never  reaches  the  uric  acid  at 
all,  because  it  forms  an  insoluble  compound  with  the  phosphate  of 
soda  in  the  blood,  thus  removing  one  of  the  natural  solvents  of  uric 
acid,  and  diminishing  its  power  of  holding  uric  acid  in  solution.  In 
accordance  with  this  it  diminishes  the  excretion  of  uric  acid  in  the 
urine  and  the  amount  contained  in  the  blood ;  and  as  a  result  it  has 
the  same  effect  on  the  rate  and  tension  of  the  pulse,  the  flow  of 
xirine,  and  the  circulation  of  the  brain  (as  evidenced  by  the  mental 
condition),  as  acids,  iron,  and  lead,  though  acids  raise  the  cupidity  of 
the  urine  and  diminish  the  alkalinity  of  the  blood,  while  lithia  lowers 
the  acidity  of  the  urine  and  increases  the  alkalinity  of  the  blood ; 
thus  demonstrating  that  the  pulse  rate  and  tension  and  the  circula- 
tion in  the  various  organs  mentioned  are  not  directly  affected  by  the 
drugs,  but  only  indirectly  through  their  effects  on  the  solubility  of 
uric  acid  and  the  amount  of  this  which  the  blood  can  hold  in 
golution. 

In  ordinary  circumstances  a  dose  of  potash  or  soda  increases  the 
excretion  of  uric  acid  in  the  urine,  and  also  increases  the  amount  in 
the  blood  ;  as  a  result  it  will  slow  the  pulse,  raise  the  tension,  and 
produce  mental  depression  and  scanty  urine  from  its  effect  on  the 
oiroulation  of  the  brain  and  kidney  respectively ;  but  if  all  available 

•  Med.  Chir,  Trans,,  vol.  Ixxi.,  p.  287. 
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uric  acid  has  been  cleared  out  of  the  body  by  giving  a  salicylate  for 
two  or  three  days  beforehand  (see  fig.  8),  a  dose  of  soda  or  potash 
will  produce  no  plus  excretion  of  uric  acid  in  the  urine  and  no 
excess  in  the  blood ;  none  of  the  above-mentioned  vascular  pheno- 
mena will  make  their  appearance,  and  the  circulation  in  the  brain 
and  kidney  will  go  on  unhindered  ;  thus  proving  beyond  all  doubt, 
that  these  vascular  phenomena  are  due,  not  to  the  direct  action  of 
the  drugs  used,  nor  to  the  greater  or  less  alkalinity  of  the  blood 
per  se,  but  to  the  larger  or  smaller  amount  of  uric  acid  which  it  can 
hold  in  solution.  The  blood  granules  now  tell  us  the  quantity  in 
the  blood  stream,  and  the  capillary  reflux  indicates  its  effect  on  the 
circulation,  so  that  the  quantity  of  uric  acid  in  the  blood  can  be 
fixed  approximately  in  half  a  minute.  We  shall  see  in  chapter  viii. 
that  the  varying  amount  of  uric  acid  in  the  blood  determines  the 
presence  or  absence  of  fatigue,  and  the  rise  or  fall  of  urea  as  the 
result  of  exercise ;  and  we  have  already  seen  (fig.  5)  that  it  affects 
the  distribution  and  the  production  of  heat. 

I  think,  therefore,  that  the  connection  traced  by  Professor  v. 
Jaksch  between  deficient  oxidation  and  excess  of  uric  acid  in  the 
blood  is  correct  as  regards  the  facts,  but  the  explanation  probably 
differs  from  his  own. 

Dr.  Peiper,  whom  v.  Jaksch  quotes,  points  out  that  the  alkalinity 
of  the  blood  is  diminished  in  all  fevers,  except  when  they  are  com- 
plicated by  dyspnoea  and  cyanosis.* 

This  is  a  most  important  exception,  and  on  further  investigation 
it  will,  I  think,  be  seen  that  it  furnishes  an  explanation  of  most  of 
Professor  v.  Jaksch*s  facts. 

It  may  be  worth  while  to  enquire  why  dyspnoea  and  cyanosis 
(that  is,  deficient  oxidation)  should  prevent  the  diminution  of  the 
alkalinity  of  the  blood  which  occurs  in  fever. 

The  word  oxygen  itself  supplies  an  explanation,  as  its  derivation, 
^^f,  acid,  and  ytvwdm,  I  produce,  gives  a  clue. 

It  is  extremely  probable,  indeed  almost  certain,  that  oxygen  in 
the  human  body  acts  just  as  in  the  chemical  laboratory,  and  when 
it  oxidises  certain  substances  it  produces  compounds  of  an  acid 
nature,  and  that  form  of  energy  which  we  call  heat. 

I  know  as  a  fact  that  when  certain  compounds  of  sulphur  are 
given  by  the  mouth,  themselves  having  a  neutral  reaction,  there 
appears  as  marked  a  rise  in  the  acidity  of  the  urine,  as  if  a  very 
strong  dose  of  acid  had  been  given,  and  this  goes  on  for  some 

•  Virchow*8  Archiv,,  June,  1889,  p.  387. 
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Utile  Itme  (see  fig.  11).  I  believe  there  is  scarcely  room  for  doubt 
that  this  is  due  to  the  oxidation  of  the  sulphur  with  the  formation 
of  some  acid. 

It  is  extremely  probable  that  in  the  ordinary  metabolism  of  the 
human  body  the  same  thing  occurs,  and  oxygen  combines  with 
certain  elements  in  the  food  or  tissues,  e,g,,  the  phosphorus  or 
sulphur  of  the  albumen  molecule,  to  form,  as  in  the  laboratory,  heat 
and  acids ;  in  fever  the  same  processes  are  enlarged  and  result  in 
a  rise  of  body  tempei:ature  and  an  increased  formation  of  acids, 
causing  a  rise  in  the  acidity  of  the  urine  and  a  fall  in  the  alkalinity 
of  the  blood  (see  also  chapter  iv.). 

But  if  oxygen  is  deficient,  as  ^in  dyspnoea  or  cyanosis,  the 
chemical  changes  are  altered,  the  temperature  does  not  rise  so 
high,  and  there  is  a  lessened  formation  of  acid ;  hence,  as  pointed 
out  by  Dr.  Peiper,  the  alkalinity  of  the  blood  is  not  diminished. 

If,  then,  with  regard  to  the  amount  of  uric  acid  found  in  the 
blood  by  Professor  v.  Jaksch,  we  read  for  deficient  oxidation,  defi- 
cient formation  of  acids,  we  are  in  a  position  to  explain  his  results ; 
since  the  excess  of  uric  acid  found  in  the  blood  in  all  conditions  of 
diminished  oxidation  can  be  accounted  for  by  my  law  of  solubilities. 

In  ordinary  fevers  increase  of  oxidation  diminishes  the  alkalinity 
of  the  blood  and  reduces  almost  to  nil  the  amount  of  uric  acid  held 
in  solution ;  a  complete  explanation  of  the  results  of  Sir  A.  Garrod 
in  acute  rheumatism,  and  the  concordant  results  of  Professor  v. 
Jaksch  and  myself  in  fever  and  inflammation,  which  the  blood 
granules  and  the  capillary  reflux  agree  in  confirming. 

But  if  there  is  a  deficiency  of  oxygen  the  acids  are  not  formed, 
the  alkalinity  of  the  blood  is  not  diminished — ^it  may  even  be  in- 
creased ;  and  its  solvent  power  for  uric  acid  being  thus  undiminished 
or  increased,  it  at  once  takes  up  a  large  amount  in  solution,  and 
there  is  a  corresponding  increase  in  the  uric  acid  of  the  urine. 
Hence  also  in  conditions  of  dyspnoea  the  blood  granules  are 
numerous,  the  capillary  reflux  slow  and  blood  pressure  high,  in 
spite  of  some  fever. 

Precisely  the  same  changes  in  the  amounts  of  uric  acid  in  the 
urine  and  blood  can  be  produced  by  giving  alkalies  and  acids  re- 
spectively. 

There  is,  therefore,  no  reason  to  beheve  in  the  existence  of  an 
excessive  formation  of  uric  acid,  and  all  fluctuations  in  excretion 
can  be  explained  by  its  simple  retention,  and  what  Sir  A.  Garrod 
says  of  lead  (previous  quotation)  is  probably  true  of  all  substances 
affecting  excretion  of  uric  acid  in  the  same  way. 
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Practically,  in  the  human  body  tirio  acid  is  always  formed  in 
a  definite  proportion  to  urea,  about  one  grain  of  uric  acid  for  80 
or  35  grains  of  urea;  and  I  have  given  above  some  reasons  for 
this  statement.  Sir  A.  Oarrod*  sought  to  explain  this  fact  by 
suggesting  that  certain  cells  in  the  kidney  formed  urea,  and  cer- 
tain other  cells,  having  a  definite  numerical  relation  to  them,  formed 
uric  acid;  but  I  believe  that  a  satisfactory  chemical  explanation 
of  the  relative  formation  of  these  two  substances  may  yet  be 
forthcoming. 

Thus  all  Professor  v.  Jaksch's  results  refer  to  excretion  of  uric 
acid,  and  have  nothing  to  do  with  formation ;  and  his  interesting 
observation  on  the  relation  betv^een  ansemia  and  excess  of  uric  acid 
in  the  blood,  which  agrees  so  completely  with  my  own  as  regards 
the  facts,  is  made  the  foundation  for  an  erroneous  inference,  for  my 
researches  further  on  indicate  that  he  has  inverted  the  truth,  and 
that  instead  of  the  deficient  oxidation  of  ansemia  causing  excess  of 
uric  acid,  this  excess  causes  ansemia. 

As  regards  the  presence  of  uric  acid  in  the  blood,  Mr.  Barker 
Smith  has  stated  (Medical  Times  and  Hospital  Gazette,  Sep- 
tember, 1896),  that  with  chloride  of  ammonium  as  a  precipitant 
he  obtained  microscopic  evidence  of  the  presence  of  uric  acid  or 
urates  in  urine  diluted  so  as  to  contain  about  one  per  forty  thousand 
of  these  substances,  and  this  led  him  to  examine  the  blood  for 
similar  microscopic  evidence  of  urates,  with  apparently  positive 
results. 

His  directions  read :  "  Prick  the  finger  with  a  needle  and  obtain 
a  droplet  of  blood,  touch  it  with  the  cover  glass,  then  with  the 
needle  add  a  minute  portion  of  carbonate  of  soda  solution,  and 
then  a  similar  portion  of  sal  ammoniac.  Mix  together 'and  examine 
under  a  fourth  or  fifth  object  glass  after  half-an-hour.** 

The  solutions  used  appear  to  be  sodii  carb.  10  per  cent.,  and 
ammon.  chlor.  20  per  cent. 

He  further  says,  *^  Granular  urates  may  be  seen  distinct  from 
micrococci  and  from  albocytes;  some  appear  in  the  blood  cor- 
puscles." 

In  subsequent  writings  he  acknowledges  that  the  granular  urates 
have  to  be  distinguished  from  granules  thrown  down  by  the  solutions 
used,  as  well  as  from  micrococci  and  albocytes. 

It  soon  occurred  to  me  that  having,  as  I  believe,  almost  absolute 
power  over  the  quantities  of  uric  acid  in  the  urine  and  in  the  blood, 

♦  Brit.  Med.  Joum.,  vol.  i..  1883,  p.  647. 
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it  wotild  not  be  very  difficult  to  put  these  statements  to  such  tests 
as  would  settle  the  question  of  their  value. 

What  I  had  to  distinguish  these  possible  urates  from  were,  (1) 
mioroeocci,  (2)  albooytes,  and  (8)  granules  from  the  solutions  used. 

It  appears  probable  that  by  using  as  far  as  possible  constant 
and  small  quantities  of  the  solutions,  the  last  may  be  averaged 
and  neglected,  and  as  regards  albocytes  and  micrococci  there  is 
no  reason  to  suppose  that  they  will  vary  constantly  with  the  uric 
acid  present ;  while  if  the  granules  are  found  to  vary  constantly 
with  the  amount  of  uric  acid  in  the  urine  in  health,  and  with 
what  is  known  as  to  its  presence  in  the  blood  in  disease,  we  may 
similarly  neglect  albocytes  smd  micrococci. 

Now  uric  acid  is  present  in  the  urine  in  large  amount  during 
certain  hours  of  the  day,  and  in  very  small  amount  during  certain 
hours  of  the  evening  and  night,  and  ib  can  be  made  to  vary  in  the 
urine  at  any  time  by  many  drugs ;  I  have  also  given  my  reasons  for 
believing  that  every  such  artificial  or  natural  variation  in  the  excre* 
tioD  in  the  urine  is  the  index  of  a  similar  variation  in  the  quantity  in 
the  blood. 

If  this  is  true,  and  the  granules  pointed  out  under  the  microscope 
by  Mr.  Barker  Smith  are  urates,  or  xanthins  (for  xanthin  also 
appears  to  be  precipitated  by  chloride  of  ammonium),  they  should 
vary  in  quantity,  with  the  normal  urinary  excretion  of  uric  acid  in 
physiological  conditions,  with  the  artificial  alterations  in  excretion 
produced  by  drugs  or  feeding  with  uric  acid  or  xanthins,  and  with 
the  best  attested  pathological  variations  in  the  amounts  of  uric  acid 
in  the  urine  and  blood. 

I  accordingly  examined  my  own  blood  night  and  morning,  taking 
it  in  the  morning  at  some  hour  between  6  a.m.  and  9  a.m.,  when 
uric  acid  is  above  urea,  and  comparing  this  with  10.30  or  11  p.m., 
M^hen  uric  acid  is  below  urea  (fig.  3).  There  were  always  many 
more  of  these  granules  present  in  the  morning  than  in  the  evening. 
Thus,  in  the  morning  it  was  no  uncommon  thing  to  find  granules 
present  in  the  relation  of  one  to  every  eight,  ten,  or  twelve  red 
cells,  while  in  the  evening  the  relation  was  one  to  fifteen,  twenty, 
or  twenty-five. 

Then  one  morning,  when  I  had  all  the  signs  of  collsamia  and 
high  blood  pressure  after  a  rather  indigestible  supper,  I  examined 
the  blood,  and  finding  more  granules  than  usual,  I  took  a  dose  of 
calomel  and  watched  the  urine  half  hour  by  half  hour,  and  when  a 
diuresis  came  (the  urine  rising  from  about  35-40  cc.  in  an  hour  up 
to  70  cc.  in  the  same  time)  I  examined  the  blood  again  and  found  a 
much  smaller  number  of  granules. 
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It  seems  to  me  unlikely  that  either  albocytes  or  miorooocoi  could 
so  regularly  vary  with  the  time  of  day,  and  as  to  the  solutions,  they 
were  used  in  the  same  way  each  time,  and  it  is  hardly  likely  that 
any  granules  from  them  could  account  for  such  constant  variations. 
Besides,  any  natural  blood  elements  would  be  more  numerous  after 
a  diuresis  than  before  it,  but  it  was  just  the  reverse  with  these 
granules. 

I  then  considered  pathology,  and  subjected  the  matter  to  the 
severest  test  possible. 

There  is  no  fact  more  generally  agreed  upon  by  workers  on  uric 
acid  than  this,  that  if  excess  of  uric  acid  is  found  in  any  blood,  it 
is  in  that  of  a  patient  who  suffers  from  chronic  gout,  more  especially 
if  it  is  conjoined  with  chronic  Bright*s  disease;  and  it  would  be 
further  agreed  that  for  a  blood  almost  completely  free  from  uric 
acid  you  had  better  examine  a  patient  suffering  from  acute  fever, 
Sir  A.  Garrod  and  Professor  v.  Jaksch  having  pointed  out  that  uric 
acid  is  absent  under  these  conditions. 

I  accordingly  took  the  blood  of  a  patient  suffering  from  acute 
pulmonary  disease  with  a  temperature  above  102°  F.,  and  I  prepared 
for  comparison  a  similar  specimen  of  blood  from  a  case  of  chronic 
gout  with  chronic  Bright's  disease. 

The  result  was  absolutely  conclusive ;  a  single  glance  down  the 
microscope  sufficed,  for  the  blood  of  the  febrile  patient  contained 
comparatively  few  granules  less  than  my  own;  while  that  of  the 
gouty  patient  contained  an  enormous  number,  three  or  four  times  as 
many  as  I  had  ever  seen  in  my  own ;  indeed,  I  believe  the  relation 
of  granules  to  blood  cells  in  this  gouty  blood  was  practically  one  to 
one.  I  repeated  my  examination,  smd  always  found  more  in  this 
patient's  blood  than  in  any  I  had  examined. 

I  then  produced  an  artificial  increase  of  the  uric  acid  and  xanthin 
in  my  blood  by  swallowing  some  small  quantities  of  theobromine, 
and  again  the  granules  seemed  to  increase  or  diminish  with  the 
uric  acid  in  the  urine. 

Thus,  one  day  when  the  uric  acid  urea  relation  in  the  urine  was 
one  to  twenty-six,  and  when  3^  grs.  of  uric  acid  passed  through  the 
blood,  I  examined  it  at  4.50  p.m.,  when  there  was  fairly  marked 
mental  depression,  and  found  granules  in  the  relation  to  red  cells  of 
one  to  four ;  and  on  this  afternoon  my  blood  could  not  at  once 
be  told  from  that  of  the  gouty  patient,  and  it  was  only  on  care- 
fully counting  with  a  micrometer  eye-piece  that  his  blood  was  found 
to  give  a  relation  one  to  three  or  even  one  to  two. 

On  the  following  day  at  the  same  hour  I  again  examined  my 
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blood,  there  being  no  mental  depression,  the  relation  of  the  uric 
add  to  urea  in  the  urine  of  the  day  being  one  to  thirty-six.  In 
this  blood  I  found  relations  of  one  to  sixteen  and  one  to  eighteen, 
and  it  could  as  on  other  occasions  be  easily  distinguished  from  that 
of  the  gouty  man. 

Further  experience  led  me  to  modify  Mr.  Barker  Smith's  process 
to  some  extent.  Thus  I  take  a  very  small  drop  of  blood  on  a  micro- 
scope slide  and  mix  with  three  or  four  times  its  volume  of  each  of 
the  solutions,  since  dilution  facilitates  counting.  After  mixing  well 
I  put  on  a  cover  glass  and  place  the  slide  in  a  box  or  under  a  glass, 
with  some  moist  blotting  paper  or  cotton  wool  to  prevent  evapora- 
tion, that  there  may  be  little  or  no  increase  of  granules  from  the 
solutions.  In  half  an  hour  I  examine  under  the  microscope,  choos- 
ing a  field  near  the  centre  of  the  cover  glass,  that  is,  as  far  from  the 
effects  of  evaporation  as  possible.  I  then  count  all  the  granules  in 
a  field  and  then  all  the  red  cells  in  the  same  field,  and  repeat  this 
three  or  four  times,  adding  the  results ;  the  total  of  the  granules 
divided  into  the  total  of  red  cells  gives  me  the  average  relation  of 
granules  to  cells.  To  facilitate  counting  the  red  cells  I  use  a  micro- 
meter eye-piece,  and  count  the  red  cells  only  in  a  fraction  of  the 
field  and  multiply. 

By  this  process  I  found  that  I  got  absolutely  constsmt  results, 
and  that  there  could  be  no  question  as  to  albocytes  or  micrococci, 
for  it  was  impossible  to  believe  that  either  of  these  could  vary  as  I 
found  these  granules  do  in  constant  relation  to  the  excretion  of  uric 
acid  in  the  urine,  whether  in  its  daily  physiological  fluctuations  or  in 
those  of  drug  action  or  pathology. 

It  was  evident  that  as  I  had  practically  absolute  power  over  the 
excretion  of  uric  acid  in  the  urine,  so  I  had  also  absolute  power  over 
the  number  of  granules  in  the  blood. 

As  my  results  can  be  reproduced  easily,  I  shall  not  devote  space 
to  an  account  of  the  whole  of  my  research,  but  shall  mention  a  few 
typical  instances  of  the  relations  of  granules  to  red  cells  in  physi- 
ology, drug  action  and  pathology. 

Indeed,  since  I  found  that  the  results  were  constant  and  reliable 
I  have  ceased  to  collect  them. 

After  watching  the  morning  and  evening  results  in  physiology  in 
my  own  person  for  some  time,  I  concluded  that  I  should  probably 
get  distinct  results  by  examining  both  blood  and  urine  from  hour  to 
hour,  and  fig.  21  shows  a  result  thus  obtained. 

The  broken  line  shows  the  total  hourly  excretion  of  uric  acid  in 
the  urine  in  fractions  of  a  grain,  the  continuous  line  shows  the 


Digitized  by 


Google  / 


94 


UBIC  ACID — OHAPTBB  UI 


relation  of  the  granules  to  red  cells  in  the  blood  at  one  moment  in 
the  hour  10.15  to  11.15,  and  so  on,  the  blood  being  drawn  just  after 
the  urine  had  been  passed,  and  the  blood  results  were  tabulated 
before  the  uric  acid  was  estimated  in  any  of  the  samples  of  urine. 

In  this  figure  we  see  that  at  10.15  a.m.  the  hourly  excretion  of 
uric  acid  was  0*49  grs.,  while  the  relation  of  granules  to  red  cells 
was  1  to  8.  At  11.15  the  uric  acid  excreted  in  the  hour  was  0*84 
grs.,  and  the  blood  granules  1  to  17.  At  12.15  the  uric  acid  was 
0*29  grs.,  but  the  granules  had  risen  to  1  to  10.  At  1.15  the  uric 
acid  had  risen  to  0*44  grs.,  but  the  granules  had  fallen  to  1 — 15.  At 
2.15  the  uric  acid  had  fallen  to  0*35  grs.,  but  the  granules  were  not 
examined.  Considering  the  figure  one  is  struck  by  the  similarity  of 
the  two  curves,  and  if  we  could  move  the  granules'  curve  about 
an  hour  to  the  right  they  would  be  almost  absolutely  parallel.  In 
other  words  the  changes  in  the  granules  in  the  blood  preceded  by 
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about  an  hour  corresponding  changes  in  the  excretion  of  uric  acid  in 
the  urine.  Thus  the  lowest  point  in  the  granules  is  at  11.15,  the 
lowest  in  the  excretion  curve  is  at  12.15  ;  the  granules  show  a  rise 
at  12.15,  the  excretion  shows  a  rise  at  1.15;  the  granules  show  a  fall 
at  1.15,  the  excretion  shows  a  fall  at  2.15. 

This  is  a  fcdrly  constant  characteristic,  so  that  I  have  sedd  from 
my  similar  results  that  the  changes  in  the  blood  granules  precede 
the  corresponding  changes  in  the  excretion  by  from  30  to  90 
minutes.  The  larger  the  change  in  the  granules  the  more  marked 
the  corresponding  fluctuation  in  the  excretion,  but  we  must  expect  a 
certain  small  amount  of  variation  where  the  changes  are  less 
marked,  for  the  excretion  is  the  total  result  of    a  whole  hour. 
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while  the  graDoles  represent  the  condition  of  the  blood  only  at 
one  momeot  in  that  hour. 

The  blood  of  children  generisilly  contains  more  granules  than 
that  of  adults  (say,  for  instance,  1  to  6  in  the  morning  and  1  to  12 
in  the  eyening,  just  as  their  urine  generally  contains  more  uric  acid, 
and  as  they  excrete  more  daily  or  hourly  for  each  pound  of  body 
weight  than  adults  {see  **  Causation  of  Bheumatism,**  chapter  xvi.). 

In  drug  action,  salicylates  were  among  the  first  things  I  used 
(Ed.  v.,  p.  119),  on  account  of  the  very  great  fluctuations  they  pro- 
duce in  the  excretion  of  uric  acid  in  tbe  urine,  and  here  again  the 
grannies  were  foxmd  to  parallel  the  urine  changes  to  an  extent  of 
which  I  bad  no  expectation. 

Thus  on  a  day  when  I  took  60  grs.  of  salicylate  of  soda  and 
excreted  19*5  grs.  of  uric  acid  in  the  urine,  the  blood  granules  at 
10.30  a.m.  were  1  to  5.  On  the  following  day,  no  drugs  being  taken, 
the  excretion  of  uric  acid  in  the  urine  was  only  12  grs.,  and  tbe  blood 
granules  at  the  same  hour  in  the  morning  were  1  to  36.  On  tbe 
following  day,  no  drug  being  taken ,  uric  acid  had  further  fsillen  to 
7-6  grs.  in  the  day,  and  the  grsmules  at  10.30  a.m.  were  1  to  75. 

It,  of  course,  is  a  very  severe  test  of  the  granules  to  examine 
them  at  one  moment  of  the  24  hours  and  compare  them  with  the 
urine  excretion  of  the  whole  24  hours.  Nevertheless,  even  apart 
from  the  large  fluctuations  caused  by  the  salicylates,  an  examination 
of  the  blood  about  10  a.m.  in  what  is  nearly  tbe  middle  of  the  large 
alkaline-tide  excretion  of  uric  acid,  will  very  often  give  a  good  index 
of  a  larger  or  smaller  excretion  of  uric  acid  in  the  corresponding  24 
hours. 

On  another  occasion  with  upwards  of  20  grs.  of  uric  acid  excreted 
in  the  urine  as  the  result  of  taking  salicylates,  the  granules  in  the 
morning  were  1  to  4.  On  the  following  day  with  no  drugs  uric  acid 
in  the  urine  had  fallen  to  10*7  grs.  and  the  granules  were  1  to  34. 
On  the  following  day  uric  acid  had  risen  to  13*4  grs.  and  the  gran- 
ules were  1  to  10,  both  granules  and  excretion  being  bere  about 
the  normal  average. 

Once  again  the  blood  was  examined  at  9  p.m.,  no  drug  beuig 
taken,  and  the  granules  were  found  to  be  1  to  22,  about  the  average 
for  the  time  of  day.  Twenty  grains  of  salicylate  of  soda  were 
swallowed  just  after  drawing  tbe  blood,  and  at  10.15  p.m.  the  blood 
granules  had  altered  to  1  to  8,  and  at  11  p.m.  were  1  to  6. 

Similarly  the  granules  can  be  increased  in  a  few  hours  by  a  dose 
of  alkali,  or  diminished  to  a  corresponding  extent  by  a  dose  of  iron 
or  mercury,  or  anything  diminishing  the  excretion  of  uric  acid  in  tbe 
urine. 
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In  pathology,  Thomas  J.,  aged  10  years,  on  salicylates  for  ery- 
thema, had  granules  to  red  cells  1  to  1.  The  relation  on  the  first  day 
after  leaving  off  the  salicylates  was  1  to  9. 

Emily  S.,  aged  19,  salicylates  beginning  to  relieve  the  pains  of 
acute  rheumatism,  temperature  102®.     Granules  to  red  cells  1  to  2. 
Rose  0.,  aged  7,  last  day  on  salicylates  for  rheumatic  fever        1 — 6 

„     „    first  day  on  no  drugs         1 — 11 

Emily  B.,  aged  21,  sixth  day  of  sub-acute  rheumatism.,  no 

drugs,  temperature  lOP      1 — 18 

,,       „    tv70  days  later  pains  relieved  by  salicylate, 

temperature  normal 1 — i 

„       „    no  drugs  for  three  days 1 — 12 

William  W.,  aged  12,  on  salicylates  for  acute  rheumatism        1 — 3 

,,  „     first  day  on  no  drugs 1 — 12 

Several  of  these  cases  illustrate  the  large  number  of  granules 
met  with  in  children.  Here  the  urine  was  not  examined,  and  the 
blood  simply  taken  in  reference  to  the  probable  action  of  the  drug. 

In  Bright's  disease  there  is  always  a  fairly  marked  excess  of 
granules,  thus: — 

Julia  A.j  aged  24,  chronic  Bright's  disease,  large  pale  kidney, 
blood  granules  1  to  3. 

Eliza  S.,  aged  21,  similar  disease  to  last  patient ;  granules  1 — 1 
to  1 — 6,  as  the  result  of  a  large  number  of  examinations. 

I  also  examined  the  urine  of  Eliza  S.,  and  found  a  great  excess 
of  uric  acid,  on  one  occasion  as  much  as  1  to  12  (i.e.,  1  of  uric  acid  to 
12  of  urea),  a  relation  unknown  in  physiology. 

This  is  interesting  because  it  has  been  suggested  that  kidney 
disease  prevents  the  excretion  of  uric  acid ;  yet  in  this  patient,  whose 
kidneys  had  probably  not  a  single  normal  cell  in  any  part,  and  in 
whose  urine  the  microscope  shows  an  immense  number  of  casts  with 
extensive  fatty  and  degenerative  changes,  the  excretion  of  uric  aoid 
is  much  larger  than  in  physiology. 

It  is  easy,  however,  to  explain,,  for  we  have  advanced  disease 
with  great  debility,  cardiac  failure,  general  anasarca  and  sub-normal 
temperature;  as  a  result,  the  alkalinity  of  the  whole  body  is  in- 
creased, the  blood  flooded  with  uric  acid,  and  the  most  advanced 
degeneration  of  kidney  structure  will  not,  under  these  conditions, 
prevent  its  passing  through  the  kidney  into  the  urine. 

In  early  and  acute  cases  of  Bright's  disease,  however,  the  excre- 
tion of  uric  acid  is  often,  I  believe,  decidedly  diminished,  in  spite  of 
far  less  destruction  of  kidney  structure  than  we  had  to  deal  with 
here.    But  in  the  more  acute  condition  there  may  be  some  diminu- 
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tion  of  the  alkalinity  of  the  blood,  and  possibly  still  more  marked 
diminutioQ  of  the  alkalinity  of  the  kidney,  and  the  uric  acid  is  either 
not  in  solution  in  the  blood  or  fails  to  pass  the  less  alkaline  kidney. 
In  both  cases  it  is  a  matter  of  solubility  and  not  of  minute  structural 
integrity,  and  I  have  repeatedly  seen  kidneys  which  were  found 
post-mortem  practically  destroyed,  passing  excess  of  uric  acid  as  in 
the  case  of  Eliza  S. 

Among    oases    which    were   probably  granular  kidney  I   may 
mention : — 

John  W.,  aged  63,  granules    1 — 3 

Caroline  E.,  aged  43      „        1—3 

Abraham  W.,  aged  60    „        1—4 

Joseph  H.,  aged  38  „  1—4 
As  to  chronic  gout,  I  have  already  mentioned  one  case,  and 
another  is  that  of  Samuel  H.,  aged  35,  gout  for  fourteen  years,  and 
numerous  tophi  visible  on  the  surface  of  his  body  and  much  general 
joint  change,  1  to  2 ;  and  D.  M.  M.,  aged  52,  chronic  arthritis  with 
depression,  1 — 6. 

In  fever  one  gets  more  or  less  marked  diminution  of  granules. 


William  D.,  aged  20,  9th  day  of  enteric  fever,  granules  1 — 30 

Lucella  T.,  aged  13  months,  meningitis,  temp.  101^  „     1 — 14 
(a  relatively  small  number  for  a  child) 

Alice  W.,  aged  10,  5th  day  of  pneumonia,  temp.  103°  „    1 — 22 

We  see,  then,  that  the  granules  are  scanty  in  fever,  numerous  in 
gout,  Bright*s  disease,  and  I  may  say  also  in  diabetes  in  cases  I  have 
examined. 

In  physiology  they  precede  all  the  well-marked  fluctuations  in 
the  excretion  of  uric  acid. 

In  drug  action  it  is  possible  to  make  them  vary  in  almost  any 
direction  and  at  any  time. 

These  granules,  I  believe,  are  a  perfectly  reliable  guide  to  the 
quantity  of  uric  acid  in  the  blood,  for  though  it  is  not  possible  to  get 
any  chemical  reaction  as  they  exist  in  the  blood,  it  is  impossible  to 
believe  that  any  substance,  so  accurately  following  the  excretion  of 
uric  acid  in  physiology  and  drug  action,  and  corresponding  so  closely 
with  what  is  known  of  uric  acid  in  pathology,  can  be  anything  but 
uric  acid  or  a  form  of  xanthin  capable  of  immediate  conversion  into 
it;  for  we  know  that  xanthin  is  so  converted  in  its  passage  through 
the  body. 

Other  considerations  make  it  probable  that  it  is  uric  acid,  and 
that  this  constantly  exists  in  the  blood  in  very  similar  colloidal 
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granules,  bat  a  trifle  smaller  and  less  visible  tban  those  produced  by 
the  action  of  chloride  of  ammonium. 

But  though  I  thu9  believe  that  these  granules  are  a  reliable  index 
of  the  amount  of  uric  acid  in  the  blood,  I  do  not  often  use  them  for 
that  purpose,  because,  as  will  be  seen  in  the  cha{)ter  on  the  circula- 
tion, uric  acid  in  the  blood  furnishes  its  own  index  by  its  effects  on 
capillary  circulation,  and  as  these  can  be  measured  with  considerable 
accuracy  in  iess  than  one  minute,  it  is  only  necessary  to  appeal  to 
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Fig.   22.— Retbntion  of  Uric  Acid  pboducbd  by  an  Iodidb. 

the  granules  when  some  special  confirmation  of   the  circulatioD 
evidence  is  required. 

The  granules,  then,  show  that  there  is  always  some  uric  acid  in 
the  blood,  more  in  the  morning  and  less  in  the  evening,  correspond- 
ing with  the  excretion  of  uric  acid  in  the  urine,  and  that  many  of 
my  previous  results  with  the  blood  of  venesection,  and  even  with 
post-mortem  blood,  accord  fairly  well  with  our  greater  and  more 
accurate  knowledge. 
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ThoB  I  foimd  little  in  the  blood  in  fever  and  inflammatioD,  muoh 
in  gout,  ocemia  and  in  deatii  trom  pneumonia. 

Indeed,  as  will  i^pear  later,  I  can  control  the  condition  of  the 
blood  bj  controlling  the  amount  of  urie  acid  passing  through  it,  and 
the  power  gained  in  dealing  with  disease  is  oonmiensurate  with  such 
knowledge. 

Fig,  22  shows  the  effect  of  an  iodide  on  the  excretion  of  uric 
add.  On  day  1  uric  acid  is  high,  and  on  day  2  it  rises  still  further. 
On  day  3  gr.  x.  of  iodide  of  sodium  are  taken  three  times,  and  uric 
acid  falls  into  close  relation  with  urea ;  and  on  day  4,  though  no 
more  of  the  iodide  is  taken,  it  falls  further  and  remains  close  to  the 
urea.  On  the  remaining  days  of  the  figure  no  drugs  are  taken,  but 
on  day  5,  the  effect  of  the  iodide  ceasing,  uric  acid  rises  very 
high.  This  constitutes  ^hat  I  have  spoken  of  as  the  rebound,  and 
suggests  that  the  low  excretion  of  urate  on  days  3  and  4  was  not 
due  to  destruction  or  elimination  in  other  forms,  but  to  retention 
in  the  body,  the  iodide  rendering  the  blood  a  bad  solvent  of  urates, 
with  consequent  retention  in  the  liver,  spleen,  kidneys,  and  fibrous 
tissues ;  the  effect  of  the  iodide  passing  off  they  are  again  taken  up 
by  the  blood  from  these  organs  and  tissues  and  excreted  in  excess 
in  the  urine.  A  similar  plus  excretion  follows  the  administration  of 
all  substances  causing  retention  of  uric  acid.  Substances,  on  the 
other  hand,  which  cause  a  plus  excretion  of  uric  acid,  as  alkalies, 
salicylates,  &c.,  are  followed  by  a  great  fall  in  urate  excretion  the 
day  after  disuse  (see  figs.  7  and  8). 

On  days  6  smd  7  in  this  figure  uric  acid  remains  high  and  a  long 
way  above  urea. 

Note  also  that  the  usual  relation  of  uric  acid  to  acidity  is  broken, 
for  urate  falls  and  remains  low  on  the  fourth  day,  though  acidity 
has  fallen  decidedly.  On  the  fifth,  however,  the  effect  of  the  iodide 
ceases,  and  the  fall  of  acidity  allows  a  plus  excretion  of  urate ;  on 
the  sixth  acidity  rises  and  urate  falls  somewhat,  so  that  it  has 
regained  its  normal  relation  to  acidity. 

Observe  how  the  excretion  of  water  rises  to  1^00  cc.  on  tlie 
third  day  when  the  urate  falls  dose  to  urea.  On  day  2  uric  acid 
exceeds  the  relation  to  urea  of  1—  33  by  nearly  3^  grs.  (that  is  to 
say,  on  this  day  about  3^  grs.  of  uric  acid  passed  through  the  blood), 
the  capillaries  of  the  kidney  and  of  the  whole  body  were  obstructed 
by  the  urate,  hence  the  urinary  water  was  scanty,  only  1,100  cc. 
On  day  3  the  iodide  produces  its  well-known  diuresis,  which  diureds, 
like  that  of  many  other  drugs  causing  retention  of  uric  acid,  is  due 
to  its  clearing  uric  acid  out  of  the  blood.     On  day  3  uric  acid  was 
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above  urea  by  only  }  of  a  gr.,  and  so  only  i  gr.  passed  through  the 
blood,  therefore  the  capillaries  and  the  circulation  through  the 
kidneys  were  free,  and  the  urinary  water  ran  up  to  1,500  cc. 

In  a  paper  on  **  The  Iodides  and  their  Effects  on  Arterial  Tension 
and  the  Excretion  of  Urates  "  {Transactions  of  the  Boyal  Medical 
and  Chirurgical  Society,  vol.  Ixxvi.,  p.  113),  I  have  pointed  out  that 
the  relaxation  of  arterioles  and  diuresis  which  the  iodides  produce 
are  contemporaneous  with  diminished  excretion  of  uric  acid  in  the 
urine,  and  that  a  large  number  of  drugs  and  disease  processes 
similarly  diminishing  the  excretion  of  uric  acid  and  clearing  it  out  of 
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Fio.  28.— Effbots  of   Balsam  of   Copaiba   on   the   Excbbtioit   of  Uric 

Acid  and  Watbb. 

the  blood,  produce  also  a  relaxation  of  arterioles,  or,  as  I  should  now 
prefer  to  say,  a  freeing  of  capillaries,  and  a  diuresis ;  and  I  assert 
that  arterial  tension  is  influenced,  not  by  the  drugs,  but  by  their 
effects  on  the  solubility  of  uric  acid  and  the  amount  present  in  the 
blood. 

Copaiba  is  another  diuresis- causing  drug,  and  fig.  23  demon- 
strates that  (as  with  iodides)  the  increased  excretion  of  water  is 
contemporaneous  with  a  fall  in  the  excretion  of  uric  acid.  We  are, 
therefore,  to  consider  whether  this  action  be  not  due  to  effects  on 
the  solubility  and  excretion  of  uric  acid. 
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Here  we  see  that  on  August  7  uric  acid  exceeded  the  relation  to 
urea  of  1  to  35  by  nearly  4|  grs.,  that  is  to  say  4|  grs.  passed 
through  the  blood.  The  urine  was  rather  scanty  in  the  day  hours, 
but  this  was  balanced  by  an  excretion  of  exactly  double  the  amount 
at  n^ht.  On  the  8th,  on  which  the  copaiba  was  taken,  uric  acid 
fell  and  urea  rose,  so  that  only  3}  grs.  traversed  the  blood,  and  with 
this  the  water  rises  decidedly,  being  nearly  twice  as  much  in  the 
day  hours  as  on  the  7th. 

On  the  9th,  uric  acid  falls  still  further,  suid  urea  continues  to  rise, 
so  that  only  1^  grs.  of  uric  acid  pass  through  the  blood,  and  with 
this  urinary  water  remains  high,  but  the  hourly  excretion  at^  night 
is  again  lurger  than  in  the  day  hours. 

On  the  10th  urea  is  stationary,  while  uric  acid  rises  so  that  2 
grs.  pass  through  the  blood,  while  the  water  falls  and  the  hourly 
excretion  at  night  nearly  doubles  that  of  the  day. 

Therefore  on  the  8th  and  9th  urinary  water  is  high,  and  this 
corresponds  with  a  well-marked  fall  in  the  quantity  of  uric  acid 
then  passing  through  the  blood. 

The  diuresis  produced  by  copaiba  is  therefore  merely  another 
illustration  of  the  action  of  my  law  that  the  urinary  water  varies 
from  hour  to  hour  and  day  to  day  inversely  as  the  height  of  the  uric 
acid  above  urea,  that  is,  inversely  with  the  amount  of  uric  acid 
passing  through  the  blood  (see  descriptions  of  figs.  1,  2,  and  3). 
We  are  less  concerned  with  the  manner  in  which  copaiba  interferes 
with  the  solubility  and  excretion  of  uric  acid  than  with  the  fact  of 
this  action ;  but  considering  its  composition  one  is  struck  with  the 
large  amount  of  acid  (copaibic  acid)  it  contains. 

The  rise  of  acidity  on  August  8  is  small,  especially  as  there  is 
a  pretty  marked  rise  of  urea ;  but  something  must  have  occurred  to 
raise  the  acidity  on  the  8th,  because  it  falls  on  the  9th  in  spite  of  a 
further  and  more  marked  rise  of  urea. 

Several  substances  which  produce  similar  effects  (as  tar,  turpen- 
tine, cannabis  indica,  and  guaiacum)  contain  very  similar  acids  or 
acid  resins ;  and  I  believe  that  a  very  large  part  of  the  physiological 
and  therapeutic  effects  of  these  drugs  csm  be  explained  by  their 
action  on  the  solubility  and  excretion  of  uric  acid  which  controls 
the  circulation.  With  reference  to  guaiacum  I  refer  to  my  remarks 
in  the  debate  on  Sir  A.  Garrod's  paper  on  this  drug  at  the  Boyal 
Medical  and  Chirurgical  Society  (see  Proceedings,  26th  May,  1896, 
also  Lancet,  1896,  vol.  i.,  p.  1494).  In  the  above  debate  Dr. 
Norman  Moore  mentioned  the  interesting  fact  that  in  the  17th 
century  guaiacum  was  considered  the  best  remedy  for  tertiary 
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syphilis ;  it  would  certainly  tend  to  clear  the  blood  of  nrio  acid,  and 
free  the  capillary  oirctilation  jost  as  do  the  present-day  iodides. 

We  now  come  to  uric  acid,  and  a  large  group  of  sabstaooes 
ahDoet  chemically  identical. 

Uric  acid  and  these  related  substances  have  important  eflects 
common  to  all,  the  (Aiiei  of  these  being  that  they  all  hinder  their 
own  solnbility  in  the  blood ;  they  not  only  do  not  remain  in  solution 
themselves,  but  prevent  any  other  similar  compounds  otherwise 
present  in  the  blood  stream  horn  doing  the  same. 

Probably  this  effect  is  produced  by  an  action  like  that  ai  the 
nitrates,  sulphates,  &c.,  in  taking  alkali  from  the  normal  phosphates 
of  the  blood  and  converting  them  thus  into  acid  phosphates  non- 
solvent  of  uric  acid. 

The  solvent  powers  of  the  blood  being  thus  diminished,  the 
blood  stream  is  at  once  more  or  less  cleared  d  urie  add,  and  the 
physiological  and  pathological  effects  of  these  substances  depend 
entirety  upon  this  action. 

The  substances  which  simultaneously  clear  themselves  and  their 
relatives  out  of  the  blood  stream,  pass,  as  we  have  reason  to  believe, 
into  the  parenchyma  of  the  Mver,  spleen,  kidneys,  and  many  of  the 
fibrous  tissues;  but  when  (perhaps  introduced  in  food)  a  fresh 
supply  of  alkali  enters  the  blood,  the  acid  i^osphates  again  become 
normal  phosphates,  and  the  solvent  powers  of  the  blood  are  restored. 

The  blood  sow  acts  on  the  uric  acid  previously  driven  into  the 
tissues  and  organs,  and  keeps  a  certain  quantity  of  it  in  scdutios 
until  all  is  excreted  by  the  kidney,  or  a  fresh  introduction  of  adds 
drives  it  again  from  the  circulation  into  the  tissues. 

The  urine  is  thus  an  absolute  index  of  blood-condition,  and  it 
is  obvious  why  the  excretion  of  uric  acid  varies  hourly  and  daily 
inversely  with  acidity  of  the  urine. 

Dr.  J.  Fawcett  in  Ouy's  Hospital  Beport9  (1896,  vol.  lii.,  pw 
40),  objects  to  my  statement  that  uric  acid  variea  inversely  as  the 
acidity  of  the  urine,  and  that  the  acidity  of  the  urine  is  sometimes 
and  in  part  due  to  uric  acid,  and  thinks  this  last  an  unfair  deductioo* 

I  must  explain  that  the  inverse  relation  between  excretions  oi 
uric  add  and  of  acid  in  the  urine  is  only  strictly  true  in  physio- 
logical conditions  and  where  the  daily  introduction  of  uric  acid  is 
moderate  and  fairly  regular ;  thus,  if  10  grs.  are  taken  tp-day,  16 
to-morrow,  and  5  next  day,  there  will  be  large  variations  in  acidity 
and  in  excretion,  and  they  will  not  always  vary  in  the  rule. 

Again,  if  we  consider  that  the  excretion  of  uric  acid  in  the  uriDe 
is  the  resultant  of  two  factors  : — (1)  The  amount  available  ;  and  (3) 
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the  solvent  power  erf  the  Wood ;  we  see  at  once  that  as  the  acidity  of 
the  rurme  varies  lor  the  most  part  with  only  one  of  these  factors  {Le., 
the  alkafanty  of  the  bkK>d  and  its  solvent  power  for  nric  acid),  unless 
the  other  fector  (the  amount  available  or  the  introduetion)  is  kept 
fairly  constant,  there  will  be  exceptions. 

Thus  I  increase  my  excretion  of  nric  acid  by  taking  an  alkali,  but 
ii  I  also  sw^ow  some  extra  uric  acid  I  obtain  a  still  larger  excretion 
than  by  taking  the  alkali  alone. 

My  own  physiological  results  were  obtained  on  a  practic«dly  con- 
stant diet,  with  a  faiiiy  constant  and  very  small  daily  introduction 
of  nric  acid,  therefore  the  amount  available  varied  but  little ;  yet 
the  results  are  occasionally  disturbed  by  introduction,  especially  in 
the  curves  obtained  before  I  knew  all  I  have  since  learned  about  the 
means  of  introduction. 

In  pathology  the  same  rule  obtains,  but  there  are  exceptions, 
such  as  gout  and  rheumatism,  when  the  uric  acid  has,  so  to  speak, 
an  additional  outlet,  being  taken  up  and  deposited  in  the  fibrous 
tissues  already  the  seat  of  chronic  irritation. 

Here  uric  acid  in  solution  is  likely  to  be  attracted  to  the  urates 
already  deposited  (as  uric  acid  on  a  filter  attracts  all  the  uric  acid 
out  of  the  urine  poured  over  it),  and  therefore  in  gout  it  is  not  sup- 
plied to  or  excreted  by  the  kidneys  in  such  quantity  as  any  given 
fall  in  the  acidity  of  the  urine  might  promise. 

Hence  the  alternation  o(  gout  with  melancholia,  and  of  migraine 
with  rheumatism ;  when  urates*  are  retained  in  the  fibrous  tissues 
and  joints  the  blood  contains  relatively  little,  and  high  blood  pressure 
and  its  effects  are  absent. 

During  the  gouty  condition  the  tophus  in  the  big  toe  is  daily 
increased  by  all  the  uric  acid  brought  to  it  in  the  blood ;  but  the 
rest  of  the  blood  is  comparatively  deprived  of  uric  acid,  and,  the 
excretion  from  the  kidneys  being  less  than  the  acidity  of  the  urine 
suggests,  there  is  no  high  blood  pressure  nor  melancholia. 

Again,  clinically,  it  is  usual  to  hear  a  patient  say  that  she  suffered 
much  from  rheumatism  a  year  or  so  ago,  but  that  lately  this  has 
improved,  while  the  headaches  are  worse.  In  other  words,  an  increase 
of  dyspepsia  and  debility,  or  other  cause  of  a  rise  in  the  alkalinity  of 
the  blood,  has  reversed  the  above  process,  and  urates  are  now  taken 
up  from  the  fibrous  tissues  rather  than  deposited. 

We  can  now  understand  why  Dr.  Fawcett  could  not  imitate  mjr 
physiological  results  with  alkalies  in  cases  of  gout;  and  matters 
were  further  complicated  by  foods  (eggs,  fish,  tea,  and  occasionally 
full  diet),  which,  varying  daily,  introduced  disregarded  amounts  of 
xanthin. 
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With  salicylate  of  soda,  however,  he  secured  results  much  more 
nearly  resembling  mine,  for  the  salicylate  at  once  brought  the  uric 
acid  out  of  the  gouty  joints  and  fibrous  tissues,  and  brought  it  in  a 
steady  stream  to  the  kidneys  for  excretion  (see  action  of  salicylates, 
chap.  ii.). 

I  may  mention  here  that  he  did  not  observe  that  oolchicum 
lowered  the  acidity  of  the  urine ;  I  notice,  however,  that  he  used  the 
vinum,  and  in  rather  small  doses ;  and  sherry,  as  we  shall  see  in  fig. 
63,  distinctly  raises  the  acidity  of  the  urine,  and  would  therefore  tend 
to  counteract  the  colchicum.  In  my  experiments  I  used  tr.  colch. 
sem.,  the  alcohol  in  which  would  at  least  not  counteract  the  effects 
of  colchicum  on  acidity  of  the  urine. 

Dr.  Fawcett  also  thought  he  saw  some  exceptions  to  my  rule  as 
to  the  inverse  relation  between  water  and  uric  acid  in  excretion,  but 
I  doubt  whether  he  had  read  carefully  my  remarks  with  reference  to 
fig.  3  ;  and  in  any  case,  with  the  very  complex  excretions  he  would 
get  when  dealing  at  once  with  pathology,  drug  action,  and  varying 
food  and  introduction  of  urate,  I  should  not  expect  the  rule  to  come 
out  clearly. 

But  to  return  to  uric  acid  and  the  xanthins :  the  primary  effect 
of  taking  any  one  is  to  clear  the  blood  of  uric  acid,  and  all  other 
immediate  effects  are  the  results  of  the  circulatory  changes  thus 
produced ;  the  secondary  effect  is  to  flood  the  blood  with  uric  acid, 
and  this  flooding  accounts  for  the  later  effects.  Fig.  24  shows  both 
these  series  very  well. 

I  now  mention  the  chief  substances  in  this  group,  with  their 
chemical  composition,  and  then  describe  in  detail  the  physiological 
effects  of  a  few  of  the  most  important. 

Uric  acid  =  C5H4N,03. 

Xanthin  =  CsH^N.O,. 

Hypoxanthin  =  CsH^N^. 

Purin  zzzC^H.N,. 

Guanin  =  C5H5N5O. 

Kreatin  =  C.H^NgO,. 

Kreatinin  =  C.H.NjO. 

GlycocoU  =  an^N^O. 

Thein  or  Caffein  ^  CsH^oNp,. 

Theobromin  =  C^HgNp,. 

Other  vegetable  alkaloids  of  similar  composition. 

Ptomaines. 
I  shall  point  out  that  as  regards  physiology  and  pathology  it 
makes  no  difference  whether  a  grain  of  uric  acid,  xanthin,   hypo- 
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xantbin,  thein,  caffein,  or  theobromin  is  swallowed;  all  alike 
produce  primarily  clearance  of  uric  acid  from  the  blood,  with  free 
capillaries  and  general  stimulation  of  metabolism  and  nutrition  ;  all 
alike  have  a  secondary  action  or  rebound  when  the  uric  acid  returns 
into  solution  in  the  blood,  with  obstructed  capiUaries  and  general 
depression  of  nutrition  and  metabolism. 

What  we  know  of  several  other  vegetable  alkaloids  and  their 
physiological  effects  points  strongly  to  their  acting  in  the  same  way, 
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Fig.  24. — Effect  on  the  Excbbtion  of  Ubic  Acid  op  Swallowinq 
Ubatb  of  Sodium. 

and  our  knowledge  of  ptomaines  makes  the  possibility  that  such  part 
of  their  action  as  resembles  that  of  the  above  substances  may  be 
produced  in  exactly  the  same  way  worth  consideration. 

Guanin  is  a  very  similar  substance,  and  glycocoll  I  have  pre- 
viously spoken  of  as  uniting  with  benzoic  acid  to  form  hippuric  acid, 
and  with  salicylic  acid  to  form  salicyluric  acid  (see  salicyluric  acid, 
p.  43) ;  it  also  under  certain  conditions  unites  with  ten  parts  of  urea 
to  form  uric  acid  (see  also  p.  8). 
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All  these  snbatanees  thus  form  a  natural  groap,  which  from  my 
point  of  view  is  of  enormous  importance. 

Now  fig.  24  shows  the  effect  of  taking  urate  of  sodium  (grs.  9)  by 
the  mouth,  and  it  apparently  produces  a  rise  in  the  excretion  of  uric 
acid  in  the  first,  second  and  third  day  after  the  dose.  Its  first  effect 
is  to  clear  the  blood  of  uric  acid,  and  with  this  clearance  the  excre- 
tion of  uric  acid  falls  below  urea  on  day  2.     The  rise  of  acidity  on 


Fio.  25. — Sffbct  on  thb  Excbbtioh  of  Ubic  Acid  of  Soup,  Fish  and  Mbat. 

day  3  is  partly  caused  by  the  action  of  the  urate  on  the  phosphates 
of  the  blood  before  mentioned,  and  partly  also  due  to  the  increased 
metabolism  which  follows  the  clearing  of  the  blood,  and  this  again 
accounts  for  the  rise  of  urea  on  days  2  and  3.  But  the  increased 
metabolism  ends,  urea  falls  and  acidity  with  it,  and  the  uric  acid 
stored  up  on  day  2  is  re-solved  in  the  blood  and  passed  out  in  some 
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exee08  in  the  orine  during  the  rest  of  the  figure.  Precisely  the  same 
tMng  oocors  if  uric  acid  is  taken  in  place  <^  a  urate,  but  here  agcdn, 
on  one  of  the  following  days,  acidity  falls,  and  uric  acid  rises  and 
remains  high  for  several  days,  more  or  less  in  proportion  to  the 
dose. 

If,  bowerer,  acidity  is  at  a  very  high  level,  as  in  a  pwson  who 
eatB  much  meat  and  drinks  wine,  urio  acid  or  urates  taken  by  the 
mouth  may  apparently  produce  no  effect  on  the  excretion  of  uric 
acid ;  for  this  excretion  is  dependent  on  solubility  in  the  blood,  and 
where  eonditiiHis  are  unfavourable  for  this  solubility  it  remains  in 
the  body  instead  of  passing  through  the  blood  into  the  urine.  In 
this  figure  it  was  the  fall  of  acidity  on  day  4  that  made  the  plus 
excretion  of  urate  on  this  and  the  following  day  possible,  but  had 
DO  urate  been  introduced  this  fall  in  acidity  might  not  have  been 
foUowed  by  a  rise  in  excretion. 

If,  on  the  other  hand,  the  blood  is  prepared  to  hold  uric  acid  in 
solution  by  supplying  it  with  alkalies  or  salicylates  beforehand,  the 
uric  acid  or  urates  taken  by  the  mouth  pass  almost  at  once  through 
the  blood  into  the  urine,  and  by  repeating  and  varying  the  dose,  it 
is  easy  to  show  that  excretion  is  proportional  to  the  amount  ingested. 
'Hras  in  the  Jottmal  of  Physiology  (vol.  xv,,  p.  167),  to  which  I  must 
refer  for  further  figures  and  details,  I  have  shown  that,  while  a  given 
dose  of  salicylate  of  soda  produced  in  five  days,  under  ordinary 
circumstances,  an  excretion  of  uric  acid  exceeding  the  relation  to 
area  of  1  to  33  by  llj^  grs.,  a  similar  course  of  salicylate  taken  on 
other  five  days  along  with  12  grs.  of  uric  acid,  produced  an  excretion 
of  20}  grs.  above  the  relation  to  urea  of  1 — S3. 

I  believe  there  is  no  reason  to  doubt  that  the  extra  9  grs.  excreted 
on  the  latter  occasion  came  from  the  quantity  ingested,  and  that  if 
the  experiment  had  been  continued  a  day  or  two  longer  the  whole 
of  the  12  grs.  would  have  been  excreted. 

Fig.  25  shows  the  effect  on  £he  excretion  of  uric  acid  of  two 
dinners  consisting  of  soup,  fish  and  meat,  taken  on  two  consecutive 
days.  On  the  11th  uric  acid  exceeded  the  relation  to  urea  of  1 — 36 
by  about  1  gr. ;  on  the  12th,  the  day  of  the  first  dinner,  it  exceeded 
it  by  2}  grs. ;  on  the  13th,  the  day  of  the  second  dinner,  by  4f  grs. ; 
on  the  14th  by  4  grs. ;  on  the  15th  by  2f  grs. ;  and  on  the  16th,  the 
last  day  c^  the  figure,  by  1^  grs. 

It  appears  the  effect  of  these  two  dinners  was  to  introduce  into 
the  body  and  pass  through  the  blood  some  15  grs.  of  uric  acid,  or  if 
we  take  oft  1  gr.  for  each  of  the  last  five  days  in  the  figure  on  the 
suppoeition  that  as  urie  acid  was  above  urea  by  1  gr.  on  the  11th,  it 
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might  have  exceeded  urea  by  this  amount  on  the  following  days  even 
if  no  soup,  fish  or  meat  had  been  taken,  we  still  get  10  grs.  as  the 
introduction  of  the  two  dinners,  or  5  grs.  for  each. 

In  a  paper  in  the  British  Medical  Journal,  1894,  vol.  ii.,  on  the 
"  Direct  Introduction  of  Uric  Acid  into  the  Body,  its  Bearing  on  the 
PreventioA  and  Treatment  of  Disease,''  I  have  pointed  out  that, 
collating  the  quantities  of  various  substances  taken,  and  their  uric 
acid  or  xanthins,  a  man  may  easily  introduce  nearly  2  grs.  of  uric 
acid  with  an  ordinary  dinner,  and  as  we  shall  see  in  chapter  xvii. 
that  the  percentages  of  uric  acid  from  which  this  is  calculated  are 
probably  decidedly  under  the  truth,  the  introduction  of  4-5  grs.  is  by 
no  means  extraordinary. 

It  appears  from  this  figure  that  uric  acid  passed  almost  directly 
into  the  blood  and  urine,  and  there  was  no  first  stage  of  stimulation 
due  to  clearance  of  the  blood.  This  illustrates  a  very  important 
point,  namely,  that  uric  acid  VTill  produce  one  or  other  of  two 
opposite  effects,  according  as  it  is  introduced  with  conditions  favour- 
able to  its  solubility  in  the  blood,  or  the  reverse. 

Now  in  fig.  25  the  conditions  were  distinctly  favourable  to  solu- 
bility, because  as  I  generally  take  neither  meat  nor  wine  the 
alkalinity  of  my  blood  rules  high,  and  uric  acid  was  already  in  some 
excess  on  the  day  before  the  first  dinner.  The  first  dinner,  therefore, 
failed  to  stimulate  and  to  overcome  the  depressing  effect  of  the  uric 
acid  already  in  the  blood,  it  failed,  therefore,  to  raise  either  urea  or 
acidity,  and  the  uric  acid  it  introduced  passed  almost  at  once  into 
the  blood  and  added  its  depressing  effects  on  circulation,  nutrition 
and  metabolism  to  those  of  the  uric  acid  previously  there. 

On  the  13th  almost  the  same  thing  occurred ;  there  was  again  a 
failure  of  stimulation  and  a  further  fall  of  urea,  and  again  the  uric 
acid  introduced  passed  almost  at  once  into  the  blood  and  added  to 
the  general  depression.  The  rise  of  acidity  in  this  figure  is  slight, 
and  was  probably  due  to  the  rise  of  urinary  acidity  which  excess  of 
uric  acid  produces  (see  p.  40  and  also  chapter  vii.),  rather  than  to 
any  real  fall  in  alkalinity  of  the  blood.  But  those  who  eat  meat  two 
or  three  times  a  day  must  not  expect  to  introduce  uric  acid  into  their 
blood  in  the  direct  manner  shown  in  the  figure ;  with  higher  acidity 
(which  they  are  certain  to  have  so  long  as  they  keep  well),  the  uric 
acid  introduced  will  pass  much  more  slowly  into  solution  and  be 
more  gradually  excreted ;  a  dinner  of  this  kind  will  act  as  a  stimu- 
lant, they  will  feel  better  and  stronger  and  happier  for  it.  So  long 
as  they  keep  well,  they  have  the  best  of  it,  and  can  point  to  very 
good  results  ;  it  is  true  they  are  continually  introducing  considerable 
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quantities  of  uric  acid,  which  may  produce  now  and  again  more  or 
less  decided  reminders  of  their  presence  in  the  shape  of  gout  or 
rheumatism;  but  so  long  as  the  blood  is  kept  moderately  clear 
of  uric  acid  by  continued  stimulation,  there  is  no  great  harm  done, 
and  they  may  suffer  neither  from  gout  nor  high  blood  pressure. 

Unfortunately,  however,  as  old  age  comes  on,  nutrition  begins  to 
fail,  and  farther  stimulation  becomes  more  difficult ;  alcohol,  mor- 
phine, and  coc€dn6  are  perhaps  called  in  one  after  another  to  help  to 
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keep  the  fires  going  brightly ;  at  first  they  succeed ;  later,  even  in 
large  doses,  they  fail,  and  then  comes  the  disaster. 

Urea  and  acidity  fall  down  for  the  last  time,  and  with  this  the 
long-pent-up  store  of  urates  breaks  its  dams  and  rushes  into  the 
circulation  with  an  overwhelming  flood.  Circulation,  nutrition,  and 
function  are  soon  rendered  nearly  impossible,  and  the  physiological 
wreck  has  a  chance  of  destruction  by  some  of  the  terrible  effects  of 
severe  collssmia,  as  we  shall  see  in  the  following  chapters.    If  it 
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escapes  the  rooks  of  c^ebral  haemorrhage,  it  may  drift  tbrou^  some 
years  of  the  discomfort  and  misery  of  high  blood  pressure  and  chronic 
Bright's  disease,  to  end  in  ursBmia  on  the  one  hand  or  heart  failure 
on  the  other.  Long  before  this  stage  has  been  reached  it  will  be 
obvious  to  onlookers  that  the  meat-eater  has  got  far  the  worst  of  the 
argument,  and  will  pay  a  terrible  price  for  his  stimulants.  Figs.  25 
and  26  show  what  his  meat  does  iar  him,  and  how  it  does  it. 

In  following  chapters  it  will  be  seen  how  uric  acid  blocks  the 
capillaries,  overworks  the  heart,  prevents  circulation,  nutrition  and 
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Fig.  27.— Epfbct  on  the  Excbbtion  of  Ubic  Acid  op  Swallowihg 

Hypoxanthin. 

combustion,  and  produces  anaemia,  and  how  the  effect  of  such  meaU 
as  those  recorded  in  fig.  25  is  patent  to  anyoae  who  can  estimate  the 
quality  of  the  blood,  its  rate  of  circulation  through  the  capillaries,  or 
the  effect  of  the  capillary  circulation  on  the  blood  pressure. 

Fig.  26  shows  in  the  same  way  as  the  previous  figures  the  effects 
of  meat  extracts.  On  the  4th  uric  acid  is  below  urea,  urinary  water 
is  consequently  high,  and  acidity  stands  about  55  grs. ;  on  the  dth 
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3  drachms  of  liehig's  Extract  are  taken  in  the  eoorse  of  the  day, 
and  the  effect  is  that  urea  remains  steady,  uric  acid  rises  quickly 
and  deddedly,  and  water  comes  down  equally  decidedly,  while 
acidify  rises  a  little  above  60  grs. 

Here,  jost  as  in  fig.  25,  the  rise  of  acidity  was  probably  due  to 

the  iDcreased  quantity  of  uric  acid  in  the  urine,  and  does  not  show 

diminished  alkalinity  of  the  blood,  else  the  uric  acid  would  not  have 

been  so  freely  excreted. 

The  rest  of  the  figure  indicates  that  vpc  acid  falls,  there  being 

no  further  introduction,  that  acidity  falls  more  or  less  in  parallel, 
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Fig.  28.— Effect  on  the  Excretion  of  Uwc  Acu)  of  Swallowing 

Xanthin. 

and  urea  falls  also,  partly,  n(>  doubt,  owing  to  the  diminished  meta- 
bolism which  excess  of  uric  acid  in  the  blood  produces  (see  chapter 
viii.).  Last,  but  not  least,  the  water  falls  and  remains  low  while 
orie  acid  is  high,  thus  again  proving  obstruction  of  the  capillaries  of 
the  kidney  by  excess  of  uric  acid  in  the  blood. 

Will  anyone,  looking  at  these*  figures,  tell  me  that  I  cannot  con- 
trol hourly  and  daily  the  excretion  of  water  from  the  kidney,  or  the 
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circulation,  function  and  nutrition  of  every  organ  and  tissue  of  the 
body? 

I  shall  demonstrate  that  what  controls  the  flow  of  water  from 
the  kidney  controls  also  its  exhalation  from  the  lungs,  and  also 
digestion  and  all  digestive  secretions. 

Fig.  27  shows  the  effect  of  8  grs.  of  hypoxanthin  taken  on  day  2. 
It  appears  to  increase  very  markedly  the  excretion  of  uric  acid,  which 
rises  on  days  2  and  3  in  spite  of  a  slight  rise  of  acidity,  and  falls  on 
day  4  in  spite  of  a  fall  o(  acidity.    Note  also  the  inverse  relation  of 
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GiTBATB  OF  GaFFEIN. 

the  urinary  water,  which  falls  on  days  2  and  3  with  high  uric  acid, 
and  rises  again  on  day  4  as  uric  acid  drops. 

My  remarks  about  the  previous  figures  apply  almost  verbally 
here;  the  hypoxanthin  does  not  appear  to  increase  urea,  and  the 
small  rise  of  acidity  is  probably  ttue  to  excess  of  uric  acid  in  the 
urine,  and  not  to  any  change  in  the  reaction  of  the  blood. 
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It  thus  appears  probable  that  metabolism  disregards  the  slight 
chemical  differences  between  members  of  the  xanthin  group,  and 
passes  the  greater  part  of  them  through  the  blood  and  into  the  urine 
as  uric  acid.'*'  And  one  important  consideration  obtrudes  itself 
(though  I  must  return  to  it  later),  namely,  that  if  members  of  the 
xanthin  group  must  practically  be  reckoned  as  uric  acid,  estimation 
of  the  uric  acid  present  in  any  food  gives  an  imperfect  record  of  the 
amount  it  may  introduce ;  for  the  xanthin  and  hypoxanthin  are  con- 
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A  Sheep's  THTBom. 

Biderably  underestimated.  My  table  of  the  amount  of  uric  acid  found 
in  various  food  substances  must  therefore  be  taken  only  as  showing 
a  part  of  what  these  may  introduce,  and  important  substances 
should  be  put  to  the  more  valuable  physiologiced  test  of  taking 
known  quantities  by  the    mouth,   and  estimating    the  increased 


*  As  to  the  ohemistry  of  this  group  see  Lea,  **  Chemical  Basis  of  the  Animal 
Body,"  p.  182. 
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excretion  of  urio  acid,  as  in  the  figures  now  described  (see  chapters 
i.  and  xvii.). 

With  regard  to  xanthin,  Bunge  says  (in  '*  Physiological  and 
Pathological  Chemistry,*'  Wooldridge's  Translation,  1890,  p.  348), 
<'  xanthin  occurs  in  too  large  quantity  in  the  tissues  and  too  small 
quantity  in  the  urine  to  be  eliminated  unchanged,''  and  fig.  28  shows 
that  it  is  changed  into  uric  acid. 

Acidity  being  below  60  grs.  a  day,  and  the  conditions  favourable 
to  the  solubility  of  uric  acid  in  the  blood,  it  is  nearly  half  a  grain 
above  urea  on  the  27th.  On  the  28th  6  grs.  of  xanthin  are  taken 
and  uric  acid  rises  sharply  to  about  4  grs.  above  urea,  falling  rapidly 
on  the  29th,  and  more  gradually  on  the  following  days.  X3rea  falls 
from  beginning  to  end  of  the  figure  very  much  as  it  does  in  fig.  26, 
and  probably  for  the  same  reasons. 

Fig.  29  shows  the  effect  of  a  dose  of  10  grs.  of  citrate  of  caffein 
taken  on  day  2,  namely,  a  marked  and  immediate  rise  in  excretion 
of  uric  acid,  which  remains  high  above  urea  on  subsequent  days  of 
the  figure. 

On  day  1  uric  acid  exceeds  urea  by  about  1^  grs. ;  on  day  2  by 
more  than  4  grs. ;  on  day  3  by  more  than  5 ;  on  day  4  by  3  grs.,  and 
so  on. 

Here  then  is  another  member  of  the  xanthin  group  (for  caffein  is, 
chemically,  trimethyl  xanthin — Lea,  prev.  ref.,  p.  175),  which  taken 
by  the  mouth  markedly  increases  excretion  of  uric  acid,  and  the 
amount  passing  through  the  blood.  This  result  is,  I  believe,  con- 
stant, for  I  am  able,  by  administering  caffein,  to  produce  pathological 
changes  in  the  blood  similar  to  those  produced  by  uric  acid  taken  in 
other  forms. 

The  important  corollary  is  that  all  vegetable  alkedoids,  which 
(like  caffein)  are  chemically  ureids  or  xanthins,  are  possible  intro- 
ducers of  the  elements  of  uric  acid.  I  have  already  mentioned  this 
in  chapter  ii.  in  alluding  to  the  effect  of  quinine  and  strychnia. 

Fig.  30  shows  the  effect  of  eating  a  sheep's  thyroid  gland,  which 
also  apparently  produces  on  the  second  and  third  days  some  plus 
excretion  of  uric  acid. 

The  first  effect  was  a  marked  diuresis ;  the  first  dose  of  the  gland 
was  taken  at  1.30  p.m.,  and  did  not  greatly  affect  the  urine  of  the 
day,  which  was  44  cc.  per  hour,  but  in  the  night  it  ran  up  to  138  oo. 
per  hour. 

Note  that  with  this  diuresis  there  was  a  rise  of  acidity  and  urea, 
and  that  uric  acid  barely  exceeded  urea,  in  other  words,  there  was 
no  uric  acid  passing  through  the  blood. 
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Here  is  noticeable  the  primary  stimulating  efifect ;  the  secondary 
depressing  effect  was  evident  on  day  4,  and  would  have  been  more  so 
on  day  5,  but  for  the  necessary  drugs  which  made  my  work  possible. 

Bemember  also,  that  acids,  mercury,  iodides,  iron,  lead,  and  a 
host  of  other  drugs  which  retain  uric  acid,  will  produce  a  similar  rise 
of  urea  and  a  diuresis. 

The  sequence  in  the  case  of  this  figure  was  probably  thus  :  the 
thyroid  gland  introduced  certain  nitrogenous  substances  and  acids 
or  acid  salts ;  these  produced  a  rise  of  urea  and  acidity ;  this  latter 
cleared  the  blood  of  uric  acid  and  freed  the  capillaries.  On  this 
latter  supervened  a  quickening  of  metabolism,  and  further  rise  of 
urea  and  acidity,  and  the  clearing  of  the  kidney  capillaries  per- 
mitted a  profuse  diuresis  because  the  water  had  been  scanty  on  day 
1,  and  fluid  had  been  accumulating. 

On  day  3  uric  acid  exceeded  urea  by  ^  gr.,  and  on  day  4  by  more 
than  4  grs.,  and  doubtless  would  have  exceeded  it  on  day  5,  but  on 
the  morning  of  this  day  there  was  considerable  headache,  and  drugs 
which  brought  down  the  uric  acid  were  necessary  to  cure  it. 

Note  the  large  excretion  of  water  on  day  2  when  uric  acid  was 
dose  to  urea  and  none  passed  through  the  blood,  and  its  steady  fall 
on  subsequent  days  when  uric  acid  rose.  Note  also  the  scanty  water 
in  the  day  hours  of  day  5,  when  there  was  headache,  and,  no  doubt, 
excess  of  uric  acid  in  the  blood,  though  the  minus  excretion  pro- 
duced by  the  drugs  brought  down  the  level  for  the  whole  twenty- 
four  hours ;  but  here  the  water  indicates  in  which  hours  uric  acid 
was  scanty  or  profuse.  In  a  paper  in  the  British  Medical  Journal 
(1897,  vol.  i.,  p.  196)  it  is  stated  that  the  most  active  constituent  of 
thyroid  gland  is  a  compound  of  iodine  (iodo-thyrin  or  thyro-iodin) 
contained  in  the  thyroid  material,  and  this  is  most  interesting,  as  I 
have  mentioned  the  similar  action  of  the  iodides.  *If  this  is  so  the 
action  of  thyroid  gland  may  be  retention  of  uric  acid,  as  shown  in 
day  2  of  fig.  30,  followed  by  a  rebound  and  plus  excretion  on  days 
3,  4  and  5,  thus  exactly  resembhng  the  action  of  this  group  of  drugs. 
But  I  have  little  doubt  that  the  direct  increase  of  excretion  on  days 
3,  4,  and  5  was  partly  due  to  the  nitrogenous  extractives  in  which 
these  glands  abound  (see  Professor  Foster's  >'  Text-book  of  Physi- 
ology," ed.  v.,  p.  762).  In  patients  treated  with  these  or  their 
extracts,  strong  symptomatic  evidence  of  the  passage  of  excess  of 
uric  acid  through  the  blood  appears  exactly  as  when  uric  acid  is 
taken  in  other  forms  (see  chap,  xii.) ;  and,  in  my  experience,  after 
long  administration  of  thyroid,  patients  often  suffer  from  depression 
of  mind  and  body,  these  being,  no  doubt,  contemporaneous  with  the 
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passage  through  the  blood  of  some  excess  of  urio  acid  thus  intro- 
duced, but  partly  due  also  to  a  rebound  from  the  action  of  the  iodine 
compound.  The  administration  of  thyroid  extract  also  affects  the 
composition  of  the  blood  and  precipitates  attacks  of  angina  or  epi- 
lepsy, just  as  in  fig.  30  it  produced  uric  acid  headache  (migraine) ; 
and  it  acts  in  these  cases  to  a  considerable  extent  in  the  same  way 
as  uric  acid  or  any  member  of  the  xanthin  group.  For  a  case  in 
which  apathy  followed  the  taking  of  thyro-iodin,  see  British  Medical 
Journal,  1900,  vol.  ii.,  p.  682. 

Others  have  noted  a  large  excretion  of  uric  acid  in  the  urine 
during  thyroid  treatment,  and  have  seen  some  tendency  to  syncope 
as  a  result,"^  which  bears  on  what  I  shall  say  presently  in  chapter 
viii.  Mordhorst  also  refers,  in  his  paper  in  Zeitsch,  fiir  Klin,  Med. 
(to  be  mentioned  fn  chapter  v.),  to  the  fact  that  eating  calf's  thymus 
greatly  increases  excretion  of  uric  acid  in  the  gouty  and  in  the 
healthy ;  thymus  being  very  similar  both  to  the  thyroid  and  to  the 
spleen  as  regards  its  extractives. 

Dr.  W.  J.  S..  Jerome  has  also  found  increased  excretion  of  uric 
acid  as  the  result  of  thymus  feeding,  and  concludes  that  at  least 
some  part  of  the  daily  output  of  uric  acid  is  due  to  the  alloxur- 
holding  bodies  {ue,,  xanthins)  in  the  food  {Journal  of  Physiology t 
vol.  xxii.,  p.  146). 

The  same  observer  (same  Journal,  vol.  xxv.,  p.  98)  found  a  dis- 
tinct increase  in  the  output  of  uric  acid  after  use  of  Liebig's  Extract^ 
thus  confirming  my  results. 

He  considers  Minkowskie  has  conclusively  established  that  one 
at  least  of  the  alloxur  bases  (viz.,  Hypo^anthin)  yields  uric  acid  in 
dogs  and  men,  which  again  confirms  my  results. 

He  states  that  nuclein  from  spleen  and  yeast  increases  uric 
acid;  but  I  observe  that  both  spleen  and  yeast  contain  xanthin 
(as  regards  the  latter,  see  Watt's^**  Dictionary  of  Chemistry,"  1892, 
Art.  Xanthin). 

Dr.  Jerome  quotes  from  Kossell  the  quantity  of  alloxur  bases 
found  in  fresh  beef ;  of  which,  calculated  as  uric  acid,  the  percent- 
age is  -0841,  or  about  5*7  grs.  to  the  pound,  while  the  largest  quan- 
tity 1  have  found  in  beef  is  about  7-0  grs.  per  pound  (see  chap.  xvii.). 

A  point  of  interest  here  is  mentioned  in  a  review  of  the  fourth 
edition  of  this  book  in  the  Edinburgh  Medical  Journal,  August,  1898, 
p.  173,  namely,  that  ''milk  and  cheei3e  contain  much  nuclein." 

This  being  so  it  must  be  clear  that  nuclein  is  not  a  source  of  uric 

•  Lancet,  1896,  vol.  i.,  p.  Iii6. 
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acid,  for  I  can  take  daily  for  years  as  maoh  n^ilk  and  cheese  as  will 
produce  from  300  to  400  grs.  of  urea  without  excess  of  uric  acid  or 
the  troubles  of  circulation  and  nutrition  it  produces,  while  the  same 
urea  value  in  flesh,  fish,  or  egg  produces  these  troubles  in  a  few  days, 
with  a  great  increase  in  the  excretion  of  uric  acid. 

Again,  Messrs.  Hopkins  and  Hope  point  out  {Journal  of  Physio- 
logy, vol.  xxiii.,  p.  283)  that  thymus  extract  freed  from  nuclein  still 
increases  excretion  of  uric  acid :  probably  it  was  not  also  freed  from 
the  alloxur  bases.  Now  milk  and  cheese  contain  much  nuclein,  but 
being  free  from  alloxur  bases  do  not  increase  this  excretion  (see  also 
my  remarks  in  the  Journal  of  Physiology,  vol.  xxiv.,  p.  156). 

The  conclusion  seems  obvious  that  nuclein  itself  does  not  give 
rise  to  uric  acid  when  ingested,  while  the  xanthin  associated  with  it 
in  certain  tissues  does  so. 

Giajinis  (as  mentioned  in  the  Epitome  of  the  British  Medical 
Journal,  September  10,  1898)  found  that  liver  increased  the  uric 
acid  more  than  an  equal  quantity  of  muscle  tissue,  which  is  what 
should  be  expected,  because  it  contains  considerably  more  uric  acid 
or  xanthin. 

Several  of  the  drugs  whose  effects  I  have  attributed  to  their 
action  on  uric  acid,  are  believed  to  act  directly  upon  heart  or 
vessels,  or  both,  or  to  influence  certain  centres  in  the  brain  and 
cord. 

Much  of  this  is  admittedly  hypothesis,  and  must  not  be  taken  as 
fact. 

I  do  not  wish  to  deny  their  action  on  the  vessels  and  nerve 
centres.  My  facts  do  not  carry  me  so  far,  and  I  shall  not  exceed 
them  by  a  fraction. 

This,  however,  need  not  prevent  logical  deduction  from  observa- 
tion. 

To  state,  for  instance,  that  the  mental  stimulation  and  well- 
being  produced  by  small  doses  of  opium  is  caused  by  direct  action 
on  the  vessels  and  nerve  tissues,  is  to  present  two  causes  where  one 
suffices. 

Opium  clears  the  blood  of  uric  acid;  thus  freeing  the  capillaries 
all  over  the  body,  and  altering  the  circulation  from  head  to  foot. 

The  altered  cerebral  function  is  either  due  to  altered  circulation 
or  it  is  not.  If  not,  why  does  every  one  of  the  long  list  of  drugs 
mentioned  above  as  clearing  the  blood  of  uric  acid,  and  lowering 
blood  pressure,  produce  like  effects  on  the  cerebral  function  ? 

Do  such  drugs  as  copper,  zinc,  mercury,  silver,  lithia,  acids  and 
opium  all  affect  the  vessels  or  the  nerve  substance  alike,  or  is  their 
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action  due  to  that  factor  which  is  alone  common  to  them  all — an 
effect  on  the  solubility  of  uric  acid  in  the  blood,  and  so  on  the 
circulation  ? 

When  any  of  these  drugs  produce  results  differing  from  those  pro- 
duced by  all  the  drugs  possessing  a  common  action  bn  uric  acid,  some 
other  explanation  of  their  action  must  be  found,  but  not  till  then. 

I  have  shown  that  if  opium  is  given  when  there  is  diarrhoea,  or 
the  alkalinity  of  the  blood  is  very  high,  it  will  with  difficulty  reduce 
this  alkalinity  and  affect  the  solubility  of  uric  acid,  and  in  these 
circumstances  its  usual  effects  upon  cerebral  function,  as  also  upon 
muscle  function,  and  the  consequent  fatigue,  will  be  more  or  less 
completely  absent.  When  opium  has  thus  failed,  a  drug  such  as 
mercury,  which  clears  the  blood  of  uric  acid  by  the  direct  formation 
of  an  insoluble  compound  with  it,  and  is  therefore  independent  of 
alkalinity  and  acidity,  will  succeed  (see  Fatigue,  chap.  viii.). 

All  these  drugs  and  many  more  that  clear  the  blood  of  uric  acid 
and  alter  the  whole  circulation,  affect  not  the  cerebral  function 
merely,  but  the  action  of  every  gland  and  tissue,  thus  increasing 
the  formation  and  excretion  of  urea ;  but  should  their  action  on  uric 
acid  be  prevented,  the  other  effects  fail  to  appear. 

Thus  salicylates  cause  diuresis,  but  not  while  uric  acid  is  high, 
only  during  its  decrease  on  the  second  or  third  day  of  their  action ; 
whilst  it  is  high  urinary  water  is  scanty.  But  drugs  which  clear 
the  blood  of  uric  acid  at  once,  produce  diuresis  in  a  few  hours. 

I  am  unable  to  suppose  that  any  of  these  drugs  produce  diuresis 
by  acting  on  the  renal  epithelium. 

If  it  be  said  that  they  affect  the  renal  vessels  in  common  with 
all  the  other  vessels,  and  thus  only,  I  do  not  object. 

Here  is  a  large  group  (only  a  few  of  which  I  have  discussed), 
diminishing  excretion  of  uric  acid  in  the  urine  by  clearing  it  from 
the  blood.  To  state  that  these  substances  produce  diuresis  by  acting 
on  the  renal  epithelium,  mental  brilliancy  and  well-being  by  action 
on  the  nerve  centres,  increased  flow  of  saliva  by  action  on  the 
salivary  epithelium,  and  of  other  excretions  by  action  on  the  cells 
of  stomach,  intestines,  liver  and  skin,  with  increase  of  urea  by  action 
on  muscle  fibre,  and  of  expired  water  by  action  on  the  pulmonary 
epithelium — to  present  this  complication,  and  to  ignore  the  fact  that 
all  these  substances  free  the  capillaries,  lower  blood  pressure,  and  so 
affect  the  circulation  throughout  the  body  and  its  tissues,  is  to 
multiply  perplexity  where  nature  offers  a  simple  issue. 

In  the  case  of  any  substance  with  power  of  diminishing  excre- 
tion of  uric  acid,  and   as  a  result  (for  it  occurs   constantly   in 
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pbysiolc^)  inoreasing  excretion  of  water,  it  can  be  shown  tbat  it 
increases  the  urine,  the  sweat,  saliva,  and  all  digestive  secretions 
and  functions ;  but  it  increases  the  water  given  off  from  the  lungs, 
raises  the  temperature  of  the  skin  and  extremities,  and  increases  the 
formation  of  urea,  thus  dominating  the  phenomena  of  fatigue ;  and 
all  this  concurs  with  a  general  freeing  of  capillaries  and  fall  of  blood 
pressure,  and  everything  that  produces  these  two  last  effects  will 
also  produce  the  others. 

Uric  acid  itself  is  singly  a  splendid  diuretic,  but  if  administered 
with  solvents  such  as  salicylates  or  aikalies,  it  renders  the  urinary 
water  more  scanty,  for  its  action  is  then  to  block  the  renal  capillaries 
rather  than  to  free  them.  Thus  the  action  of  this  group  is  due 
not  directly  to  injection,  but  to  effect  on  the  amount  of  uric  acid  in 
the  blood  and  so  upon  the  circulation  in  the  renal  and  other  capil- 
laries. Injecting  uric  acid  into  the  blood  clears  it  of  uric  acid  and 
so  produces  diuresis.  It  is  therefore  impossible  to  raise  the  blood 
pressure  by  injecting  uric  acid  into  the  circulation. 

A  note  on  this  subject  occurring  in  the  Epitome  (of  the  British 
Medical  Jou/mal,  October,  1903,  page  56)  on  Theocin  has  ioterested 
me,  because  reference  is  made  to  the  general  diuretic  effect  of 
xanthin  derivatives.  All  these  derivatives  clear  the  blood  of  uric 
acid,  and  everything  with  this  action  frees  the  renal  capillaries  and 
increases  urinary  water. 

In  fig.  23  we  see  the  rise  of  water  and  also  of  urea,  and  similarly 
in  fig.  22  this  double  rise  occurs,  when  uric  acid  is  brought  down  by 
iodides;  a  similar  rise  of  water,  following  the  clearance  of  the 
blood  of  uric  acid  and  the  rapid  improvement  of  the  blood 
decimal,  is  seen  in  a  case  where  iodide  of  mercury  was  taken  for 
chlorosis  (fig.  57). 

We  shall  see  that  iodide  of  mercury  is  perhaps  our  most  power- 
ful drug,  and  the  most  efficacious  in  clearing  the  blood  of  uric  acid, 
and  counteracting  most  of  its  pathological  effects. 

But  even  this  drug  may  fail  ignominiously,  if  it  causes  salivation 
and  gastro-intestinal  irritation  and  diarrhoea,  for  these  invariably 
depress  urea  and  acidity,  and  increase  the  alkalinity  of  the  blood. 
They  will  also  diminish  the  absorption  of  the  iodide,  and  the  col- 
Isemia  and  its  effects  will  therefore  continue.  The  stomach  and 
intestines  must  be  in  working  order  before  the  excretion  of  uric 
acid  can  be  diminished  with  drugs. 

The  primary  stimulant  action  of  the  uric  acid  group  being  thus 
defined,  and  it  being  proved  that  this  is  due  to  their  temporary 
interference  with  the  solubility  of  uric  acid  in  the  blood,  we  can 
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explain  the  primary  stimulating  e£fect8  of  tea,  coffee,  oocoa,  guarana, 
beef-tea,  meat  extracts,  soups  and  thyroid  extract,  also  the  use  of 
such  things  as  pigeon's  dung  In  ancient  prescriptions,  and  child's 
urine  as  a  stimulant  by  some  nations  at  the  present  day. 

It  is  an  interesting  point  that  these  stimulating  effects  are  in  all 
cases  due  to  the  same  chemical  substance,  and  are  produced  in  the 
same  way,  and  that  depression  requiring  further  stimulant  for  its 
removal  is  the  invariable  consequence. 

I  V7as  informed  by  the  late  Mr.  H.  £.  Meakin,  formerly  house 
surgeon  and  house  physician  at  the  Metropolitan  Hospital,  that  in 
Morocco  the  popular  remedy  for  severe  fright  in  a  child  is  a  drink  of 
urine,  preferably  that  of  a  virgin.  If  by  a  virgin  is  meant  a  girl 
recently  arrived  at  puberty,  her  urine  would  probably  then  contain 
more  uric  acid  than  at  any  other  period  (see  fig.  59). 

Dr.  Eushton  Parker  has  obliged  me  with  a  reference  to  a  paper 
by  Dr.  R.  Neale  in  "Food  and  Sanitation,"  June,  1894,  p.  195, 
where  he  says,  "  In  South  America  the  urine  of  little  boys  is  spoken 
of  highly  as  a  stimulant  in  malignant  small-pox. 

"  Among  the  Chinese  and  M&lays  of  Batavia,  urine  is  very  freely 
used.  One  of  the  worst  cases  of  epistaxis  ceased  after  a  pint  of  fresh 
urine  was  drunk,  although  it  had  for  36  hours  or  more  resisted  every 
form  of  European  medicine.  This  was  by  no  means  an  unusual  result 
of  the  use  of  urine,  as  I  was  told  by  many  of  the  natives.  As  a  stimu- 
lant and  general  pick-up  I  have  often  seen  a  glass  of  child's  or  young 
girl's  urine  tossed  off  with  great  gusto  and  apparent  benefit.  Dr. 
Hastings'  report  of  the  value  of  the  excreta  of  reptiles  in  1862,  in  the 
treatment  of  phthisis,  will  also  be  fresh  in  the  recollection  of  the 
older  members  ot  the  profession." 

In  epistaxis  the  urine  had  doubtless  the  same  effect  as  iodide  of 
mercury,  of  the  value  of  which  in  other  forms  of  hsemorrhage  I  shall 
speak  presently,  i,e,,  it  cleared  the  blood  of  uric  acid,  and  lowered 
the  blood  pressure.  Beptiles'  excreta  in  phthisis  act  in  the  same 
way  as  meat  diet  and  other  things  to  be  dealt  with  in  chapter  ix. 

Fright  is  a  powerful  depressant,  producing  coUsemia  and  dis- 
turbing digestion  and  metabolism  (hence  its  common  connection 
with  the  onset  of  chorea,  see  chapter  xvi.),  and  a  draught  of  urine  or 
dose  of  uric  acid  would,  as  some  of  the  preceding  figures  show,  clear 
the  blood  of  uric  acid  and  put  an  end  to  its  depressing  effects. 
Almost  any  of  the  above-mentioned  stimulants  would  do  as  well, 
but  possibly  in  Morocco  urine  is  more  easy  to  obtain  than  the 
others. 

Mr.  G.  S.  Haynes  cites  a  case  known  to  him — that  of  a  black- 
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smith  of  middle  age  suffering  from  aneurism  of  the  aorta,  with  a 
history  of  severe  recurrent  sore  throat,  "  which  frequently  went  on 
to  quinsy."  He  was  advised  by  a  friend  to  apply  to  a  gipsy.  She 
directed  him  *'  to  make  his  own  water  and  drink  it.'* 

The  quantity  of  urine  taken  was  two  or  three  tumblers,  and  it 
was  also  used  as  a  gargle.  Tbe  benefit  was  marked,  and  the  dis- 
ease could  always  be  thus  checked  at  its  onset.  This  is  very  inter- 
esting, for  the  relation  of  recurrent  tonsillitis  to  fatigue  in  gouty  and 
rheumatic  subjects  is  well  known.  Fatigue  is  accompanied  by  col- 
Isemia,  and  the  draught  of  urine  would  clear  up  the  coUgemia,  just 
as  do  the  iron,  mercury,  &c.,  in  common  use  for  this  trouble. 
Hence,  probably,  the  value  of  feeding  up,  beef-tea  and  meat  ex- 
tracts, &c.,  in  such  cases. 

These  figures  (24  to  30),  then,  practically  show : — that  uric  acid 
and  many  substances  chemically  related  to  it,  as  the  xanthins,  alka- 
loids and  ptomaines,  whether  in  food  or  as  an  addition  to  food,  pass 
into  the  blood,  and,  when  the  conditions  are  favourable  to  their 
solubility,  remain  there  until  excreted  in  tbe  urine ;  that  they  are 
not  to  any  appreciable  extent  converted  (as  was  supposed)  into 
urea ;  that  the  rise  of  urea  which  they  produce  is  secondary  to  the 
rise  of  acidity  also  produced  by  them ;  and  that  other  acids,  e.^., 
sulphuric,  introducing  no  nitrogen  into  the  body  produce  a  similar 
rise  in  the  excretion  of  urea. 

From  these  facts  we  may  draw  a  few  general  conclusions. 

(1)  That  the  amount  of  uric  acid  in  the  blood  of  man  (and  pro- 
bably of  animals)  is  not  a  matter  of  chance,  but  is  subject  to  certain 
definite  rules.  These,  I  believe,  may  be  summarised  thus.  The 
amount  of  uric  acid  in  the  blood  is  proportional  to  its  solvent  power 
for  uric  acid  and  its  salts.  Increase  of  this  power  correlates  in- 
creased urate  in  the  blood,  so  long  as  the  body  can  provide  urate  for 
solution.  By  influencing  the  solvent  power  of  the  blood  we  can 
influence  within  limits  its  contained  amount  of  uric  acid;  we  can 
also  influence  it  indirectly  by  the  amount  of  uric  acid  introduced  in 
food. 

(2)  Excess  of  uric  acid  in  the  blood  means  contemporaneous 
excess  of  uric  acid  over  urea  in  the  urine ;  but,  since  the  urine  in  the 
bladder  may  be  a  mixture  of  urines  excreted  under  several  diflerent 
conditions  of  blood,  too  close  a  correspondence  of  the  two  fluids 
must  not  be  expected. 

This  rule  probably  holds  in  physiology,  but  in  pathology  there  is 
at  least  one  well-marked  exception,  namely,  nephritis ;  for  here  the 
alkalinity  of  the  kidney  is  probably  diminished  by  irritative  pro- 
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cesses,  so  that  there  may  be  (and  according  to  Profesor  v.  Jaksch 
there  is)  excess  of  uric  acid  in  the  blood,  which  yet  may  be  unable 
to  pass  the  kidney  into  the  urine.  Hence  there  may  be  in  nephritis 
chronic  retention  of  urates  and  chronic  collssmia  (with  well-marked 
symptoms)  without  excess  of  urates  in  the  urine. 

Probably  in  the  kidney  acids  at  once  induce  retention  of  uric 
acid,  and  an  instance  perhaps  occurs  in  the  relatively  large  amount 
of  uric  acid  in  the  kidneys  of  the*dog  to  which  I  had  administered 
hyposulphite  of  soda  (p.  81),  the  small  amounts  in  its  blood  and. 
urine  being  results  of  this  retention. 

(3)  The  quantity  of  urate  in  the  various  organs  and  tissues  seems 
to  observe  a  certain  order  of  proportion :  thus,  the  liver  and  spleen 
have  most,  the  kidneys  decidedly  less,  and  the  muscles  least ;  the 
quantity  in  the  blood  varies  considerably,  but  it  always  contains 
less,  often  much  less,  than  the  liver  or  spleen. 

The  post-mortem  blood  quantities  again  bear  fairly  definite  rela- 
tions to  certain  diseases ;  in  pneumonia  cases  there  is  almost  sure  to 
be  a  large  quantity ;  in  meningitis  and  others,  where  the  temperatmre 
is  high,  and  rising  at  death,  there  is  very  little,  while  in  death  from 
chronic  wasting  disease  there  will  be  much,  especially  with  urate 
deposits  in  the  joints. 

Where  the  kidney  contained  so-called  uric  acid  infarcts  the 
temperature  was  high  and  rising  at  death,  which  was  due  to 
marasmus.  The  urate  had  been  driven  from  the  blood,  and  we 
should  therefore  expect  little  in  it,  while  the  infarcts  in  the  kidney 
probably  show  us  one  of  the  places  into  which  it  was  driven, 
there  being,  in  fact,  a  gout  of  the  kidney,  possibly  secondary  to  the 
irritation  of  previous  coUsBmia. 

It  seems  to  me  practically  certain  that,  when  uric  acid  is  found 
in  post-mortem  blood  in  excess,  it  was  in  excess  in  the  blood  at  the 
time  of  death,  and  was  leaving  it  in  excess  in  the  urine,  the  excess 
in  both  fluids  being  due  to  the  causes  which  determine  excess  during 
life. 

I  have  shown  that  I  can  alter  the  amount  of  uric  acid  in  the 
urine,  and  that  I  have  good  clinical  reasons  for  believing  that  I 
simultaneously  alter  the  amount  in  the  blood  ;  that  when  I  increase 
the  amount  in  the  blood  by  giving  an  alkali,  obstruction  of  the 
capillaries  throughout  the  body  follows,  thus  raising  blood  pressure, 
slowing  the  heart,-  and  causing  deficient  circulation  in  numerous 
organs,  the  effect  of  which  is  visible  in  cold  surface  and  extremities, 
mental  depression  or  headache,  and  scanty  urine  with  a  relative 
excess  of  uric  acid. 
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Beyersing  the  process  with  an  acid,  I  free  all  the  capillaries, 
driving  the  uric  acid  from  the  blood  into  the  liver,  spleen,  joints, 
Sic.,  and  if  mach  of  it  is  sent  into  the  latter  it  generally  renders  its 
presence  clinically  evident  by  shooting  and  pricking  pain,  or  severe 
irritation  tending  to  distinct  arthritis;  the  free  capillaries  allow  a 
lowering  of  blood  pressure  and  the  heart  quickens  its  pace,  the 
surface  and  extremities  become  warm,  the  mind  is  clear  and  tranquil, 
the  urine  increases  in  volume,  and  indicates  diminished  uric  a.cid. 

But  the  varying  amounts  of  uric  acid  in  the  urine,  when  thus 
produced,  are  merely  alterations  in  excretion,  and  the  quantity  to  be 
found  in  the  blood  at  any  time  depends  on  its  solvent  power,  the 
amount  of  uric  acid  introduced  in  the  food,  and  previously  stored 
in  the  liver,  spleen,  joints,  and  other  tissues  on  which  the  solvent 
can  act.  When  the  alkalinity  of  the  blood  (i.e.,  its  solvent  power 
for  uric  acid)  is  reduced  it  contains  little  or  none ;  when  its  alkalinity 
is  increased  it  may  contain  a  very  large  quantity. 

All  fluctuations  in  excretion  taken  over  a  long  period  of  time 
practically  balance  each  other,  giving  a  result  near  what  I  believe  to 
represent  the  real  formation  of  uric  acid,  viz.,  1  of  uric  acid  to  30  or 
35  of  urea. 

Though  the  large  excretion  of  uric  acid  in  splenic  leucocythsemia, 
for  instance,  may  appear  an  excessive  formation,  it  is  probably 
merely  the  passage  of  large  amounts  of  uric  acid  retained  in  the 
early  febrile  stages  of  the  disease.  In  a  case  of  this  kind  which  I 
examined  after  death,  I  found  in  the  blood  '06  per  cent.,  a  very  large 
liver  and  spleen  contained  between  them  100  grs.  of  it,  there  were 
iirate  calculi  in  one  kidney  and  erosion  in  the  great  toe-joint,  but  no 
deposits  of  urates  there  (see  "  St.  Bartholomew's  Hospital  Post- 
mortem Book,"  case  of  N.  T.,  age  32,  April  25,  1892).  Here  the 
urates  were  in  process  of  solution  and  excretion,  and  some  were 
deposited  in  the  kidney  on  the  way,  while  probably  the  liver  and 
spleen  contained  much  more  uric  acid  earlier  in  the  disease,  since  in 
these  cases  we  know  that  there  are  often  intercurrent  pyrexial 
attacks  during  which  the  spleen  enlarges  (see  Lancet,  vol.  i.,  1892, 
p.  965),  and  when  the  store  of  urates  in  the  liver,  spleen  and  joints, 
and  the  body  generally  is  increased.  So  that  while  I  do  not  deny 
that  a  process  of  which  I  have  no  knowledge,  viz.,  excessive  formation 
of  uric  acid,  may  occur  (in  excess  that  is  of  the  usual  relation  to 
urea),  I  believe  all  my  results,  as  well  as  those  of  Professor  v. 
Jaksch,  can  be  explained  by  fluctuations  in  excretion,  aided,  as  is 
generally  the  case,  by  more  or  less  constant  introduction,  and 
further,   that  all  the  results  produced  by  drugs  favour  this  ex- 
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planatioD,  but  are  inexplicable  on  any  tbeory  of  excessive  formation 
or  deficient  oxidation. 

If,  for  instance,  the  plus  excretion  of  uric  acid  under  alkalies  or 
salicylates  (figs.  6  and  8)  is  due  to  plus  formation,  why  does  it, 
except  under  pathological  conditions,  not  continue  longer  than  two 
or  three  days?  Even  in  pathological  conditions  it  does  not  last 
long,  for  in  the  case  of  splenic  leucocythsBmia,  of  which  I  give  notes 
in  chapter  xii.,  a  course  of  salicylate  of  soda  sensibly  diminished 
excretion ;  whereas  at  the  first  administration  of  the  drug  I  got 
excretions  of  1  of  uric  acid  for  12  of  urea,  it  lessened,  as  the  drug 
was  continued,  to  1  to  24  or  less ;  in  other  words,  the  stores  of 
urate  in  the  body  were  slowly  reduced. 

That  the  liver,  spleen,  and  joints  contain  large  amounts  of  uric 
acid,  is  in  accord  with  Sir  A.  Garrod's  theory  and  my  explanation  of 
my  results ;  and  in  accordance  with  these  the  amount  in  all  these 
organs  and  tissues  can  be  altered  at  pleasure. 

This  explanation  satisfactorily  accounts  for  the  well-known 
physiological  fluctuations  in  the  excretion  of  uric  acid,  and  for  the 
previously  recorded  relations  of  a  series  of  diseases,  as,  for  instance, 
the  alternation  of  gouty  arthritis  (i.e.,  retention  of  uric  acid  going 
on  in  the  joints  and  its  absence  from  the  blood),  with  such  diseases 
as  headache,  epilepsy,  mental  depression,  and  glycosuria,  accom- 
panied by  excess  of  uric  acid  in  the  blood  and  urine.  The  arthritis 
corresponds  with  free  capillaries  and  low  tension  pulse  due  to 
absence  of  uric  acid  from  the  blood,  and  the  latter  diseases  corre- 
spond with  obstructed  capillaries  and  high  tension  pulse  due  to 
excess  of  uric  acid  in  the  blood. 

In  all  these  cases  the  excretion  of  uric  acid  in  the  urine  corre- 
sponds with  the  amount  in  the  blood,  and  these  facts  have  been 
recorded  by  observers  without  knowledge  of  their  relation  to  uric 
acid. 

It  is,  I  think,  impossible  to  explain  these  facts  either  on  the 
theory  of  excessive  formation  or  on  that  of  deficient  oxidation,  while 
Sir  A.  Garrod's  dictum  on  lead-poisoning,  **  the  blood  becomes 
loaded  with  uric  acid,  not  from  its  increased  formation  but  from  its 
imperfect  excretion,"  serves,  with  the  help  of  later  knowledge  about 
introduction,  to  explain  the  situation. 

It  is  now,  I  hope,  obvious  that  not  only  the  physiological  fluctua- 
tions in  the  excretion  of  urates  and  most  of  the  pathological  altera- 
tions are  explicable,  but  that  in  accordance  with  my  law  of  solubilities 
we  can  imitate  Nature  and  demonstrate  the  effects  of  coUsemia  on 
the  function,  nutrition,  and  structure  of  the  tissues  of  the  human 
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body  to  any  required  extent ;  and  where  the  urates  already  in  the 
body  are  insufficient,  we  can  increase  them  by  ingestion  in  one  form 
or  another  (see  also  chapter  xii.). 

Some  of  my  fellow-workers  believe  that  Horbaczewski  has  proved 
uric  acid  to  be  formed  from  the  nuclein  of  cells,  especially  that  of 
white  blood  cells. 

Supposing  for  a  moment  that  this  is  so,  I  point  out  that  it 
affects  in  no  way  the  facts  I  bring  forward  or  the  conclusions 
founded  upon  them. 

For  if  it  be  true  that  the  nuclein  of  certain  cells  is  converted  into 
uric  acid,  the  rest  of  the  cell  may  be  simply  converted  into  urea,  and 
the  relative  formation  of  these  two  not  be  affected  thereby.  This 
would  be  in  accord  with  the  suggestion  of  Sir  A.  Garrod,  that 
certain  cells  in  the  kidney  form  urea,  and  certain  other  cells,  less  in 
number,  form  uric  acid. 

Horbaczewski's  observation  that  feeding  on  nuclein  increases 
excretion  of  uric  acid  is  probably  correct,  but  this  does  not  amount 
to  proof  that  there  is  any  new  formation  of  uric  acid ;  for  is  it  quite 
certain  that  the  nuclein  or  the  spleen  pulp  from  which  it  is  obtained 
does  not  contain  xanthin,  hypoxanthin,  &c.,  merely  introduced  into 
the  body  as  the  previous  figures  show  to  be  possible,  and  is  it  not  a 
fact  that  spleen  pulp  and  nuclein  contain  phosphates,  and  that  these 
phosphates  may  increase  excretion  of  uric  acid  by  acting  as  solvents 
(see  fig.  7)  ?  If  this  be  so,  the  administration  of  nuclein  after  a 
course  of  salicylates  would  produce  less  increase  in  the  excretion  of 
uric  acid  than  the  same  quantity  of  nuclein  administered  before  it. 

Dr.  O.  E.  Williamson  has  an  interesting  article  in  the  Lancet^ 
vol.  i.,  1903,  page  1580,  on  the  relation  between  the  excretion  of 
uric  acid  and  the  breaking  4own  of  the  white  corpuscles,  showing 
that  the  evidence  is  by  no  means  all  on  one  side  as  regards  this 
relation. 

His  figures  indicate  that  the  rise  in  excretion  of  uric  acid 
generally  corresponds  with  a  rise  in  excretion  of  phosphoric  acid, 
but,  if  this  phosphoric  acid  is  excreted  as  phosphate  of  soda  (a 
solvent  of  uric  acid),  the  rise  of  uric  acid  may  be  due  to  this  increase 
of  solvent  power  in  the  blood,  and  is  by  no  means  a  proof  of  a  new 
formation.  Nor  did  he  always  find  definite  evidence  of  the  destruc- 
tion of  white  cells  to  account  for  the  rise. 

It  is  surprising  that  he  refers  to  this  volume  (though  he  gives  no 
page  reference)  as  showing  that  there  is  no  retention  of  uric  acid  in 
cases  of  advanced  pulmonary  tuberculosis,  which  would  depend,  no 
doubt,  upon  the  exact  state  of  the  disease.    But  with  fever  there  is 
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sure  to  be  some  retention,  and  this  is,  I  believe,  the  explanation  of 
the  well-known  spes  phthisica.  It  seems  to  me  that  the  question  at 
issue  in  Horbaczewski's  observation  is  whether  the  excessive  uric 
acid  is  the  result  of  the  increased  destruction  of  leucocytes,  and 
though  this  point  cannot  yet  be  determined,  it  may  be  of  interest  to 
remark  that  a  similar  increase  in  excretion  of  uric  acid  can  be  pro- 
duced by  administration  of  uric  acid  or  xanthin  proportional  to  that 
contained  in  the  proteid  food,  and  that  the  excretion  of  uric  acid  is 
proportionate  to  the  amount  of  xanthin  contained  in  such  food.  It 
has  been  remarked  by  Dr.  Oliver  that  boiled  meat  (with  some  of 
the  xanthin  therefore  extracted)  has  less  effect  on  blood  pressure 
than  roasted  meat.  I  see  no  proof  whatever  that  the  uric  acid 
really  comes  from  the  destroyed  leucocytes.  I  believe  that  it  is 
either  dissolved  out  by  the  increase  of  phosphate  of  soda  or  the  uric 
acid  itself,  as  suggested  in  chapter  x.,  may  cause  the  increased 
leucoc3rtosis  and  the  increased  destruction  of  cells,  both  white 
and  red. 

There  is  no  excessive  uric  acid  output  with  proteid  feeding,  as  is 
often  so  confidently  asserted  by  those  who  probably  never  made  an 
experimental  investigation  in  their  lives ;  for  if  they  had  made  one 
they  would  have  found  that  uric  acid  was  only  increased  after  pertain 
proteids,  namely,  those  which  contain  xanthin  and  similar  sub- 
stances. 

Tou  may  feed  milk  and  cheese  to  any  extent,  and  you  will  never 
get  a  rise  of  the  uric  acid  excretion  above  the  relation  to  urea  of  1  to 
35,  which  is  the  relation  of  formation  in  the  body. 

But  feed  exactly  the  same  amount  of  proteid  from  substances 
that  contain  xanthin  and  you  will  get  a  rise  above  that  ratio,  and 
this  rise  is  due  to  introduction. 

It  is  just  as  absurd  to  say  that  uric  acid  produces  no  symptoms ; 
why  then  is  the  capillary  reflux  always  slow  in  the  morning  and 
quick  in  the  evening  ?  Why  does  it  always  vary  with  the  amount  of 
uric  acid  in  the  blood  ?  Why  can  it  always  be  made  to  vary  by 
administering  or  withholding  uric  acid  ? 

Again  we  have  the  simple  fact,  of  which  there  is  now  abundant 
evidence,  that  leaving  out  uric  acid  and  the  foods  that  contain  it 
prevents  and  cures  hundreds  of  **  diseases,"  far  more  than  I  have 
even  named  in  my  writings. 

Indeed,  it  must  require  several  generations  of  correct  living  before 
we  can  see  anything  approaching  its  full  effects. 

But  Horbaczewski's  conclusions  affect  me  little ;  if  they  prove 
true,  we  shall  merely  add  nuclein  to  the  list  of  substances  which  are 
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either  potentially  or  de  facto  uric  acid,  or  so  closely  related  that 
human  physiology  makes  short  work  of  the  small  difference. 

Whether  uric  acid  is  present  in  animal  tissues  as  nuclein,  as 
xanthin,  hypoxanthin,  or  as  urates  visible  to  the  naked  eye,  matters 
little,  for  the  fact  refnains  that  when  taken  as  food  they  produce 
disease  by  uric  acid  poisoning. 

If  it  were  true  that  uric  acid  is  at  once  converted  into  urea,  then 
Horbaczewski's  conclusions  would  stand  on  stronger  ground,  for 
any  increase  of  uric  acid,  he  observes,  must  be  due  to  new  forma- 
tion. My  results,  however,  show  that  uric  acid  in  foods  is  not 
converted  into  urea ;  it  is  absorbed  unchanged  into  the  blood,  and 
passes  gradually  into  the  urine  in  quantity  proportional  to  the 
amount  introduced. 

The  answer  research  returns  to  my  query  as  to  the  connection 
between  the  ingestion  of  animal  tissues,  their  products,  uric  acid  in 
other  forms,  and  the  causation  of  the  uric  acid  headache  (migraine), 
is  that  these  substances  not  only  introduce  a  considerable  quantity 
of  uric  acid,  but  this  introduction  interferes  with  the  solubility  in 
the  blood  of  uric  acid  previously  formed  or  introduced ;  therefore 
there  is  a  double  tendency  to  form  a  store  of  uric  acid  in  certain 
organs  and  tissues  of  the  body. 

It  is  known  that  it  is  possible  to  give  large  amounts  of  albumen 
in  the  form  of  white  of  egg,  cheese,  &c.,  without  any  great  increase 
in  the  excretion  of  uric  acid.  If  a  similar  quantity  of  albumen  is  given 
in  meat,  the  increase  is  marked,  and  if  in  liver,  spleen,  and  other 
glands,  it  is  very  large  indeed. 

The  explanation  is  simple ;  the  one  set  of  foods  contains  uric  acid 
ready  formed,  and  the  other  does  not ;  and  the  great  conclusion  is 
that  the  one  is  suitable  for  human  food  and  the  other  unfit. 

Swallowing  uric  acid  as  a  dose  produces  a  similar  rise  in  excre- 
tion, and,  when  conditions  affecting  solubility  in  the  blood  are 
adjusted,  the  rise  in  excretion  is  rapid;  this  rapidity  furnishing 
further  proof  that  we  have  to  do  with  excretion  and  not  formation. 

As  the  result  of  more  or  less  natural  changes  in  the  alkalinity  of 
the  blood,  the  urates  thus  introduced  and  stored  tend  to  pass  into 
solution,  and  uric  acid  may  then  for  a  time  be  present  in  the  blood 
in  considerable  excess ;  this  excess  of  uric  acid  causing  such  circu- 
latory changes  as  amply  account  for  the  headache. 

Lastly,  this  headache  can  be  prevented  by  stopping  needless 
introduction  of  uric  acid,  and  this  without  the  reduction  of  urea 
below  the  physiological  level  of  3f  grs.  per  lb.  per  day,  if  the 
required  nitrogen  be  procured  from  foods  free,  or  nearly  so,  from 
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uric  acid  or  xanthin  compounds.  We  should  probably  not  be  far 
wrong  as  regards  this  country  if  we  attributed  the  migraine  head- 
ache and  most  of  its  concomitant  symptoms  to  poisoning  by  the 
flesh  of  animals,  aided  by  th^in  and  similar  vegetable  alkaloids,  for 
the  uric  acid  diathesis  in  causation  is  nothing  but  a  myth.* 

Were  this  the  only  result  of  my  research,  I  should  not  regret  my 
labours;  but  in  the  course  of  investigation  it  has  become  evident 
that  many  diseases  own  a  causation  practically  identical  with  that 
of  the  uric  acid  headache,  and  further,  that  uric  acid,  in  controlling 
the  circulation,  exercises  a  directing  power  over  human  physiology 
unimaginable  before  these  facts  could  be,  as  they  now  can  be, 
demonstrated. 


•  See  article  on  "  *  The  Urio  Acid  Diathesis,*  Are  we  to  continue, to  believe  in 
it  ?  "—Edinburgh  Medical  Journal,  July,  1897. 
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CHAPTER  IV. 


Ubic  Aoid  and  Mbtabolism. 

At  this  point  I  propose  to  summarise  what  we  have  learned,  and 
also  the  position  which  I  shall  take  in  succeeding  chapters,  leaving 
my  readers  to  judge  the  evidence  which  has  led  to  my  conclusions. 
And  I  remind  them  that  I  am  presenting  no  finished  picture,  but  a 
preliminary  communication  on  a  progressive  research,  a  subject 
which  is  still  plastic  in  all  directions,  and  where  much  remains  to  be 
learned. 

Uric  acid  in  the  title  of  this  book,  and  throughout  the  book 
itself,  unless  otherwise  specified,  is  used  as  an  inclusive  term,  com- 
prehending uric  acid  and  its  salts. 

We  see,  then,  as  the  result  of  my  researches  that  the  uric  acid 
daily  excreted  in  the  urine  may  come  from  three  sources :  (1)  uric 
acid  or  urate  formed  from  nitrogenous  substances  with  a  certain 
amount  of  urea,  probably  in  the  proportion  of  1  of  uric  acid  to  30  or 
35  of  urea.  (2)  Uric  acid,  urates,  and  members  of  the  xanthin 
group,  as  caffein  and  other  vegetable  alkaloids,  introduced  with  food. 
(3)  Uric  acid  or  urates  stored  in  the  body  which  pass  into  the  blood 
when  its  alkalinity  favours  their  solution. 

When  in  the  urine  of  24  hours  uric  acid  is  present  in  the  rela- 
tion to  urea  of  1  to  35,  we  conclude  that  this  uric  acid  was  formed 
with  urea  of  that  day,  and  passed  directly  down  the  ureter  into  the 
urine,  there  being  no  uric  acid  furnished  direct  from  the  food  or 
from  the  reserve  in  the  body.  If  any  was  introduced  in  the  food 
this  did  not  remain  in  the  blood,  because  conditions  were  unfavour- 
able to  its  solubility,  and  for  the  same  reason  no  uric  acid  was  taken 
up  from  the  stores  in  the  body. 

If,  however,  uric  acid  was  excreted  in  the  relation  of  1—20  or  25 
of  urea,  we  conclude  that  the  excess  over  formation  (1 — 35)  consists 
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of  uric  aoid  introduced  with  the  food  or  taken  up  from  the  deposits 
in  the  body,  or  both. 

Under  these  conditions  it  is  comprehensible  why  all  substances 
which  form  soluble  compounds  with  uric  acid,  or  increase  its  solu- 
bility in  the  blood,  increase  its  excretion;  and  why  all  substances 
which  form  insoluble  compounds  with  it,  or  diminish  its  solubility 
in  the  blood,  diminish  its  excretion. 

If,  however,  the  excretion  of  uric  acid  is  very  low,  having  the 
relation  to  urea  of  1—45  or  1 — 50,  we  must  conclude  that  some  of 
the  uric  acid  formed  on  this  day  met  with  conditions  in  the  kidney, 
the  liver  or  other  organs  and  tissues,  unfavourable  to  its  solubility, 
and  was  retained  there  instead  of  passed  down  the  ureter ;  it 
being  possible  for  the  kidneys  to  contain  an  amount  varying  from  a 
small  percentage  to  a  quantity  plainly  visible  to  the  eye  (see  p.  78). 

I  regard  the  formation  of  uric  acid  in  the  body  as  practically 
constant  in  relation  to  urea;  while  excretion  varies  partly  with 
conditions  affecting  its  solubility  in  the  blood  and  partly  with  quan- 
tities  available  for  solution,  i.e.,  those  introduced  in  the  food,  or 
previously  retained. 

I  absolutely  disbelieve  in  the  formation  of  uric  acid  as  a  cause 
of  disease ;  nor  do  I  see  any  proof  that  the  gouty  man  forms  more 
than  others  in  relation  to  urea.  But  the  gouty  man  often  indulges 
largely  in  animal  flesh,  and,  as  a  result,  forms  more  urea  per  pound 
of  body  weight  than  physiologists  would  allow,  with  some  extra  uric 
acid  in  normal  proportion  to  urea,  and  also  absorbs  directly  a  con- 
siderable quantity  of  uric  acid  or  xanthin  compounds.  I  take,  there- 
fore, a  hopeful  view  of  these  diseases,  because  errors  of  diet  can  be 
eliminated :  whereas  if  there  were  an  excessive  formation  of  uric 
acid  owiDg  to  a  fault  in  the  metabolism  of  the  gouty  this  might  be 
beyond  remedy. 

It  is  then  in  our  power  to  control  excretion  of  uric  acid  by  regu- 
lating (1)  the  conditions  affecting  its  solubility,  (2)  the  quantities 
directly  introduced  in  food,  and  (3)  the  quantity  of  nitrogen  in  the 
food,  from  which  uric  acid  can  be  formed  in  the  relation  to  urea  of 
1  to  35 ;  and  the  fact  that  we  can  in  this  way  regulate  and  control 
many  disease  processes,  amounts  to  proof  that  the  above  deductions 
are  not  very  far  from  the  truth. 

From  the  clinical  history  of  the  uric  acid  headache  we  learn  that 
at  the  time  of  the  attack,  when  there  is  an  excess  of  uric  acid  in  the 
blood  and  the  urine,  the  pulse  is  generally  slow,  and  of  high  tension. 

It  will  appear  that  this  is  due  to  obstruction  of  the  capillaries,  of 
which  there  is  abundant  evidence  in  the  concurrent  cold  skin  and 
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exfcremities.  Slight  experiment  will  be  conclusive  that  obstruction 
of  the  capillaries  varies  directly  with  the  uric  acid  circulating  in  the 
blood,  even  if  fig.  5  does  not  of  itself  suflBce'to  prove  it.  And  this 
obstruction  of  capillaries  will  produce  two  results  :  (1)  rise  of  blood 
pressure  in  the  heart  and  great  vessels  on  the  proximal  side  of  the 
obstructed  vessels — high  arterial  tension,  or  high  blood  pressure ; 
and  (2)  deficient  circulation  and  interchange  between  the  blood  and 
the  tissues  in,  and  on  the  distal  side  of,  the  obstructed  vessels. 

It  follows  from  this  that  drugs  and  disease  processes  diminishing 
the  excretion  of  uric  acid  and  clearing  it  out  of  the  blood  will  lower 
blood  pressure  and  improve  the  circulation  through  all  the  organs 
and  tissues. 

Drugs  have  already  been  mentioned.  The  most  important 
disease  process  with  this  effect  is  fever,  which  lessens  the  alkalinity 
of  the  blood,  and  thus  prevents  its  holding  much  urate  in  solution. 

Conversely,  drugs  and  disease  processes  which  increase  the  excre- 
tion of  uric  acid  and  bring  it  more  plentifully  through  the  blood  raise 
blood  pressure,  and  diminish  or  hinder  the  circulation  through  all 
the  organs  and  tissues. 

The  most  important  disease  processes  with  this  effect  are  Bright's 
disease,  post-febrile  conditions,  dyspepsia,  splenic  leucocythsemia, 
marasmus,  and  the  cachexia  of  new  growths,  &c.,  for  in  conditions 
of  low  or  failing  nutrition  there  is  commonly  some  increase  of  the 
alkalinity  of  the  blood  rendering  it  a  more  than  usually  good  solvent 
of  uric  acid ;  and  in  post-febrile  conditions  not  only  is  the  blood  a 
good  solvent,  but  a  large  supply  of  uric  acid  is  at  hand,  namely,  that 
which  was  retained  during  the  low  alkalinity  of  the  acute  febrile 
period. 

Now,  other  things  being  equal,  freeing  the  capillaries  of  the 
kidneys  means  a  free  flow  of  urinary  water,  and  their  obstruction 
means  scanty  water ;  for  this  reason  urine  is  scanty  (30  co.  per  hour) 
duriilg  the  uric  acid  headache  (migraine),  and  profuse  (60 — 160  cc. 
per  hour)  during  the  precedent  and  following  minus  excretion  of 
urates. 

Not  only  is  this  true  in  pathology,  but  so  constant  is  the  relation 
of  obstructed  capillaries  to  uric  acid,  that  in  physiology  also  hourly 
and  daily  urinary  water  varies  inversely  as  the  excreted  uric  acid ;  or 
(more  accurately),  other  things  being  equal,  the  more  excretion  of 
uric  acid  exceeds  the  relation  to  urea  of  1  to  85  the  more  scanty 
will  be  the  corresponding  hourly  or  daily  excretion  of  water,  and 
vice  versd,  because  the  uric  acid  excreted  in  excess  of  formation 
(1 — 36)  passes  through  the  blood  on  its  way  to  the  kidneys. 
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It  follows  that  all  drags  and  disease  processes  diminishing  uric 
acid  excretion  and  clearing  it  out  of  the  blood  must  increase  the 
flow  of  urinary  water,  and  hence  I  believe  the  modiis  operandi  of  the 
great  majority  of  so-called  diuretic  drags. 

And  drags  and  disease  processes  producing  or  accompanied  by 
an  increased  excretion  of  uric  acid  will  also  be  accompanied  by 
scanty  excreton  of  urinary  water ;  so  that  the  hourly  excretion  of 
urinary  water  being  known,  the  proportionate  excretion  of  uric  acid 
can  be  calculated  with  sufficient  accuracy  for  many  clinical  purposes. 

This  relation  between  uric  acid  and  water  is  visible  in  nearly 
every  figure  in  this  book,  and  during  my  years  of  experiment  I  have 
not  met  with  any  real  exception  to  the  rule,  if  one  bears  in  mind 
that  excretion  of  water  depends  partly  on  the  freedom  or  obstruction 
of  capillaries  and^  partly  on  the  supply  of  water  available,  since 
obviously  no  freedom  of  capillaries  will  cause  diuresis  when  all 
fluids  have  been  drained  from  the  blood  and  tissues  by  vomiting, 
diarrhcBa  or  perspiration ;  while  conversely  slight  and  imperfect 
freeing  of  capillaries  may  produce  marked  diuresis  when  there  is 
excess  of  water  in  the  blood  and  tissues  (dropsy). 

One  to  33  is  the  relation  of  uric  acid  to  urea  in  excretion,  which 
I  arrived  at  after  a  few  months*  work,  and  it  forms  the  basis  of  all 
the  older  curves  of  excretion  in  the  book.  Further  investigation 
seems  to  show  that  while  the  relative  formation  of  uric  acid  to  urea 
is  about  1 — 35,  as  in  the  more  recent  curves,  excretion  varies  greatly 
with  the  amount  of  urate  (previously  stored  in  the  body)  available 
for  solution,  and  that  daily  introduced  in  food. 

For  the  purpose  of  getting  a  synthetic  view  we  may  roughly 
classify  uric  acid  diseases  in  two  groups  : — 

A.  The  local  or  precipitation'*'  group,  due  to  the  irritating  pre- 
sence of  uric  acid  in  a  fibrous  tissue  either  in  solution  or  suspension 
(colloid  form),  as  in  gout. 

Gout. 

Eheumatism. 

Morbus  cordis  (inflammatory). 

Lo<xd  inflammations  ofallfibrotis  tissues,  some  of  which  are  to  he 
found  in  the — 

Brain  and  meninges. 

Nose,  pharynx,  larynx,  trachea,  bronchi,  lungs  and  pleura. 

Stomach  (gastralgia,   gastritis,  gastric  ulcer),' liver  (jaundice, 
cirrhosis,  and  liver  abscess)  and  peritoneum. 

*  Called  also  the  uric  aoid  filter  group,  for  each  local  precipitation  acts  the 
part  of  a  uric  aoid  filter  to  the  hlood  and  tissue  fluids  of  the  rest  of  the  body 
(see  experiments  mentioned  further  on) 
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Ovaries,  uterus  and  pelvic  fasoiae  (uterine  fibroma  and  other 

fibromata),  epididymis,  &c. 
FascisB  and  fibrous  tissues  in  neck,  back,  spinal  cord  and  lumbo- 
sacral region,  hands,  &o. 
Other  fibrous  tissues  in  the  body,  as  of  skin  (eczema  and  psoriasis 

fibromata). 
Intestines,  ca&cum,  and  appendix  (flatulence,  colic,  enteritis,  colitis 

and  appendicitis). 
Muscles  (myalgia). 
Nerves  (neuralgia). 
Teeth  coverings  (periostitis). 
Vrio  Add  plus  microbes  acting  together  as  in — 
Catarrh,  influenza,  phthisis,  pneumonia  and  malaria  (its  fever 

and  sequelae). 
Glands,  irritation  and  fibrosis  of  (not  pyssmic). 
B.    The  circulation  or  solvent  group,  due  to  excess  of  uric  acid 
in  the  blood  (coUsemia),  and  its  effects  on  the  circulation,  blood 
pressure  and  nutrition,  as — 

Headache,  epilepsy,  convulsions,  chorea,  hysteria,  neurasthenia, 

nervousness. 
Mental  depression,  excitement,  mania. 
Bodily  depression,  fatigue,  lethargy. 
Vertigo,  syncope,  insomnia. 
Periodic  paralysis,  chronic  paralysis. 
Asthma. 

Dyspepsia— dilated  stomach. 
Congestion  of  liver,  glycosuria,  diabetes. 
Bright's   disease,   albuminuria,   hasmoglobinuria,   dead  hands, 

cerebral  haemorrhage,  cramps,  dropsy,  uraemia. 
Gravel  and  calculus. 
Neuritis. 
Betinitis. 

Cerebral  degenerations. 
Spinal  degenerations. 
Skin  diseases,  as — 

Atrophy,  ulcerations. 
Baynaud's  disease. 
Diseases  of  vessels — 
Purpura,  thrombosis. 
Degeneration,  atheroma,  calcification. 

Aneurysm,  morbus  cordis  (collaemia  acting  with  strain  and 
resulting  in  dilatation),  angina  pectoris. 
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Diseases  of  blood — 

AnsBmia,  chlorosis. 

HaBmoglobinsBmia. 

LeuoocythsBmia. 

Pernicious  anaemia. 
Graves*  disease. 

Menorrhagia  and  uterine  congestion,  dysmenorrhoea. 
PiliBS,  pruritus  ani  et  vuIvab. 
All  these  can  be  expressed  in  two  words — 

A.  Group  =  Gout. 

B.  Group  =  CollflBmia. 

Gout  is  relieved  by  solvents ;  coUasmia  by  r^tentives.  Both  are 
prevented,  relieved,  or  cured  by  a  uric-acid-free  diet. 

Gout  is  accompanied  by  quick  circulation,  raised  temperature 
and  few  granules  in  the  blood. 

C!ollsBmia  is  accompanied  by  slow  circulation,  sub-normal  tem- 
perature, and  many  granules  in  the  blood. 

This  epitomises  the  subject. 

With  the  exception  of  gout  and  rheumatism  (A.  Group),  all 
diseases  connected  with  uric  acid  are  due  to  its  effects  on  blood 
pressure  and  the  interstitial  circulation  in  the  organs  and  tissues. 

Thus  headache,  fits,  mental  depression,  bad  temper,  vertigo,  and 
a  host  of  minor  functional  disturbances,  represent  the  effects,  direct 
and  indirect,  of  high  blood  pressure  on  the  intra-cranial  circulation. 

I  wish  it  to  be  understood,  however,  that  while  I  consider  uric 
add  to  be  often  the  most  important  cattse  of  these  disturbances,  I 
do  not  allege  it  to  be  the  only  one ;  and  in  the  chapters  which  treat 
of  the  cerebral  circulation,  it  will  be  evident  that  other  causes  may 
produce  like  alterations  in  the  cerebral  circulation,  and  therefore 
like  symptoms. 

The  well-known  symptoms  of  high  blood  pressure  represent  the 
effects  of  uric  acid  in  obstructing  the  capillaries  and  raising  the 
pressure  in  the  arterial  system  behind  them. 

Asthma  and  chronic  bronchitis  (in  part)  probably  represent  some 
of  the  effects  of  high  blood  pressure  and  obstructed  capillaries  on 
the  bronchial  and  pulmonary'  circulation,  and  this  may  explain  the 
common  relation  between  these  diseases  and  gout  and  chronic 
Bright's  disease. 

Dyspepsia  may  undoubtedly  be  produced  by  obstructed  capillaries 
in  the  stomach  and  intestines,  which  inhibit  gastro-intestinal  diges- 
tion, and  substitute  putrefactive  processes,  which  again  will  explain 
at  least  part  of  the  relationship  between  dyspepsia  and  headache, 
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epilepsy,  and  mental  depression,  or  between  dyspepsia,  Baynaud's 
disease,  paroxysmal  hsemoglobinoria,  and  anaemia. 

In  the  li?er,  as  in  the  stomach  or  intestines,  we  may  obviously 
get  more  or  less  stasis  or  congestion  as  a  direct  or  indirect  result  of 
circulatory  changes  produced  by  uric  acid. 

The  same  thing  applies  to  the  kidney,  and  here  we  have  a  very 
tangible  result  of  the  changes  so  produced  in  its  circulation,  i.e.,  the 
fluctuations  of  the  urinary  water  previously  referred  to. 

Now,  any  excess  of  water  in  the  blood  and  tissue  fluids  is 
promptly  excreted,  while  the  circulation  through  the  renal  arterioles 
and  capillaries  is  free. 

But  the  circulation  through  the  renal  capillaries,  which  we  must 
remember  are  doubled  or  reduplicated,  may  fail  for  two  reasons : 

(1)  that  the  capillaries  are  obstructed  so  that  a  normal  heart  cannot 
drive  blood  through  them  (as  in  collaBmia),  or  (2)  that  the  capillaries 
are  normally  free,  but  the  heart  is  weak  (strain,  debility,  morbus 
cordis),  and  has  little  driving  power. 

In  either  case  there  is  retention  of  fluids  in  the  blood  and  tissues, 
and  in  both  the  heart  is  not  up  to  its  work  either  absolutely  or 
relatively. 

In  (1)  we  must  treat  the  coUsemia,  in  (2)  the  heart,  taking  care 
at  the  same  time  that  there  is  no  collsamia,  for  practically  (1)  and 

(2)  often  occur  together. 

The  same  thing  is  seen  in  the  salivary  and  probably  in  all  glands ; 
and  therefore  when  a  uric  acid  headache  is  present  and  urinary 
water  is  scanty,  the  mouth  tends  to  be  dry  or  sticky  and  the  saliva 
scanty ;  and  when  the  headache  has  been  cured  by  acids,  opium, 
mercury,  iodides,  or  any  of  the  drugs  which  clear  uric  acid  out  of 
the  blood — not  only  is  there  diuresis,  but  saliva  also  becomes  rela- 
tively profuse. 

And  exactly  the  same  thing  applies  to  the  excretion  of  water 
from  the  lungs,  which  rises  and  falls  with  urinary  water  and  other 
secretions,  and  inversely  with  the  uric  acid. 

There  is  little  doubt  that  in  the  muscles  coUsemia  produces  deflr 
cient  circulation  and  removal  of  waste  products,  though  probably 
the  disinclination  for  muscular  exertion  (so  marked  a  feature  in 
attacks  of  migraine  or  mental  depression),  is  due  partly  to  the 
condition  of  the  nerve  centres.  Still,  I  think  that  cramps  and  other 
slight  disturbances  of  muscle  function  are  not  improbably  sometimes 
due  to  the  deficient  circulation  of  collsemia  (see  also  the  Causation 
of  Fatigue  in  chapter  viii.). 

The  circulation  and  nutrition  of  the  skin  are  markedly  influenced 
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by  uric  acid,  both  in  physiology  (fig»  6)  and  pathology,  and  hence 
the  pallid  and  cold  surface  commonly  seen  in  migraine.  In  con- 
ditions where  there  is  for  some  time  continual  excess  of  uric  acid  in 
the  blood  (as  in  post-febrile  conditions,  marasmus,  and  chronic 
dyspepsia)  the  nutrition  of  the  skin  may  be  interfered  with  to  an 
extent  accounting  for  not  a  few  eruptions  (especially  ulcerative), 
slow  healing  of  wounds  and  other  troubles ;  and  in  these  conditions 
I  order  drugs  that  clear  the  blood  of  uric  acid,  in  full  confidence 
that,  if  there  is  no  organic  disease,  I  shall  improve  the  nutrition  of 
the  skin  and  facilitate  the  healing  of  wounds  and  disappearance  of 
rashes.  This  consideration  explains  the  frequent  connection  between 
skin  eruptions  and  menstruation,  for  menstruation  is  nearly  always 
accompanied  by  a  certain  amount  of  dyspepsia  with  lowered  nutrition 
and  consequent  coUsemia  (see  chapter  xii.). 

The  effect  of  menstruation  on  the  excretion  of  uric  acid  has, 
however,  a  wider  bearing  on  the  causation  of  disease  than  the  pro- 
duction of  a  few  skin  eruptions,  and  I  therefore  give  a  figure  to 
illustrate  the  fluctuations  it  may  produce, 

Fig.  31  shows  the  effect  on  the  excretions  of  normal  menstruation 
in  a  woman  aged  36  in  ordinary  health. 

On  November  13,  the  first  day  of  menstruation,  uric  acid  is  fairly 
close  to  urea,  and  urinary  water  fairly  high. 

On  the  two  following  days  uric  acid  rises  and  remains  very  high, 
and  on  the  second  of  these  days  urea  and  water  fall  decidedly. 
Acidity  follows  the  uric  acid  more  closely  than  the  urea,  and  its 
rise  is  probably  much  more  the  result  of  excess  of  uric  acid  in  the 
urine  than  of  any  change  in  the  alkalinity  of  the  blood ;  indeed, 
with  the  fall  of  urea  on  the  15th,  the  blood  probably  became  more 
alkaline.  On  the  16th  uric  acid  falls,  but  rises  again  on  the  17th, 
the  last  day  of  the  menstrual  flux.  On  the  18th  and  19th  it  rises 
still  further,  but  falls  very  decidedly  on  the  20th. 

Urea  and  water  rise  steadily  from  the  15th  to  the  18th,  and  fall 
sharply  on  the  19th  and  20th,  this  being  very  probably  in  part  due 
to  the  high  uric  acid  on  the  18th  and  19th. 

On  the  15th,  with  the  high  uric  acid  and  falling  urea,  there  was 
some  decided  headache,  and  on  the  16th  headache  and  increased 
irritability ;  on  the  17th  she  felt  better,  but  on  the  18th  there  were 
distinct  rheumatic  pains,  and  it  is  possible  that  the  rise  of  urea  and 
of  water  on  this  day  were  due  to  some  slight  febrile  movement 
accompanying  the  rheumatic  pains.  On  the  19th  she  felt  fcdrly 
well,  but  was  taking  some  soda  mint  tabloids  for  the  relief  of  dys- 
pepsia and  other  minor  troubles,  and  on  the  20th  there  was  some 
depression  due  to  falling  urea  and  the  still  rather  high  uric  acid. 
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We  see  then  that  menstruation  at  its  onset  may  be  accompanied 
by  a  fairly  normal  excretion  of  uric  acid,  quickly  followed  by  a  very 
marked  rise  in  excretion,  which  continues  with  some  fluctuation  right 
through  menstruation,  and  even  lasts  for  two  to  three  or  more  days 
after  the  flow  has  ceased ;  that  these  rises  of  uric  acid  are  accom- 
panied by  headache,  irritability  and  depression,  with  some  dyspepsia 
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Pio.  81.— ExcBETiON  OP  Uric  Acid  dubino  Menstruation. 

and  a  marked  fall  of  urea ;  in  a  word  by  the  impeded  circulation 
and  diminished  metabolism  which  collsemia  produces. 

With  the  help  of  my  friend,  Mr.  A.  G.  Ewbank,  formerly  house 
physician  to  the  Metropolitan  Hospital,  I  secured  the  excretions  in 
several  cases  during  menstruation,  and  though  they  vary  and  in 
some  cases  are  complicated  by  active  disease,  they  indicate  that 
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menstraatioD  is  generally  accompanied  by  a  plus  excretion  of  uric 
acid,  especially  towards  the  end  of  the  period,  or  just  after  cessation ; 
while  in  cases  where  I  got  the  excretion  a  few  days  before  the  period, 
it  rather  appeared  as  if  its  onset  were  accompanied  by  diminished 
excretion  of  uric  acid  and  a  period  of  stimulation.  Unfortunately 
I  was  unable  to  get  this  in  fig.  31,  but  the  uric  acid  was  in  fairly 
normal  position  on  November  13,  the  first  day  of  the  period. 

It  appears  probable  that  menstruation  causes  a  fluctuation  in 
excretion  of  uric  acid,  a  diminished  excretion  or  retention  before  or 
at  the  beginning,  followed  by  a  corresponding  plus  excretion  during 
the  period  and  just  after  its  termination. 

These  facts  explain  the  connection  between  menstruation  and 
such  troubles  as  headache,  epilepsy,  mental  depression,  dyspepsia, 
skin  eruptions,  rheumatism  and  catarrh ;  in  fact,  we  have  here  an 
epitome  of  the  causation  of  disease  by  uric  acid.  Menstruation 
produces  a  fluctuation  in  the  excretion  of  uric  acid  and  in  the 
amount  passing  through  the  blood ;  and  the  uric  acid  in  the  blood, 
by  controlling  the  circulation,  dominates  the  function,  nutrition, 
and  metabolism  of  the  whole  body. 

So  that  preceding  and  at  the  beginning  of  menstruation  we  have 
a  diminished  uric  acid  excretion  or  retention  with  a  free  circulation, 
a  rise  of  urea  and  acidity,  and  a  general  stimulation  of  function, 
nutrition  and  metabolism  from  which  follows  increased  activity  and 
well-being  of  mind  and  body.  Neither  headache,  fits,  depression, 
dyspepsia,  nor  catarrh  occur  at  this  time,  but  rheumatism,  if  present, 
may  be  slightly  increased. 

There  then  follows  excessive  excretion  of  uric  acid,  this  excess 
traversing  the  blood,  and,  as  a  result,  circulation  is  everywhere 
obstructed,  nutrition  and  metabolism  diminish,  and  there  is  a 
noticeable  fall  of  urea;  in  a  word,  collsemia  and  its  results. 
Headache,  irritability  and  depression  now  occur,  with  fits  if  the 
patient  is  subject  to  them;  dyspepsia  begins,  and  skin  eruptions 
appear  or  are  aggravated,  and  there  is  a  liability  to  the  infection 
of  cold.  On  the  other  hand,  rheumatism  is  often  distinctly  better, 
as  it  always  is,  with  a  plus  excretion  of  uric  acid ;  and  this  explains 
the  common  alternation  between  rheumatism  and  migraine ;  what 
cures  the  one  aggravates  the  other. 

Dr.  Oliver  has  noted,  by  means  of  the  arteriometer,  the  high 
blood  pressure  of  menstruation  and  the  absemce  of  postural  varia- 
tion in  this  physiological  condition,  which  resembles  the  similar 
absence  of  postural  variation  met  with  in  the  gouty  and  in  migraine 
(see  British  Medical  Journal^  1896,  vol.  i.,  p.  1376). 
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'  In  fig.  31,  after  the  first  onset  of  collsBmia  and  depression,  there 
follows  a  rise  of  urea  and  acidity  from  November  15  to  18,  and  with 
this  the  headache  and  dyspepsia  improve,  but  some  rheumatic  pains 
occur. 

Later,  coUasmia  again  causes  diminished  metabolism,  and  the 
rheumatic  pains  give  place  to  dyspepsia  and  mental  depression. 

There  is  one  physiological  connection  of  menstruation  which  may 
be  found  to  explain  a  corresponding  pathological  section — the  fact 
tbat  the  period  is  often  accompanied  by  enlargement  of  the  thyroid 
gland.  Here  we  have  three  things  together,  probably  of  some  im- 
portance;  fluctuation  in  the  excretion  of  uric  acid  with  its  tem- 
porary excess  in  urine  and  blood ;  resulting  in  a  temporary  period 
of  high  blood  pressure,  and,  possibly  in  connection  with  this,  the 
enlargement  of  the  thyroid. 

This  is  a  side  light  on  the  causation  of  Graves'  disease  and  its 
frequent  occurrence  in  women,  for  its  chief  signs  are  but  exaggera- 
tions of  those  occurrent  in  physiology,  and  the  quick  action  of  the 
heart  may  be  but  the  ordinary  effect  of  high  blood  pressure  when 
it  causes  heart  failure ;  in  a  word.  Graves'  disease  may  be  a  result 
of  high  blood  pressure  originating  in  the  recurrent  high  blood  pres- 
sure and  collaemia  of  each  menstrual  period. 

While  considering  this  subject  we  must  not  forget  the  fact  that 
at  least  one  drug  (chloride  of  calcium),  which  has  some  reputation 
for  curing  or  reUeving  Graves'  disease,  has  a  very  decided  effect  in 
lowering  blood  pressure,  which  it  does  by  clearing  the  blood  of 
uric  acid. 

Two  cases  recalled  this  to  my  mind,  and  decided  me  to  make  a 
trial  of  treatment  for  Graves'  disease  accordingly. 

The  most  interesting  of  these  was  that  of  a  young  man,  aged  22, 
sent  to  me  by  the  late  Dr.  Maclaren,  of  Harley  Street,  his  history 
showing  that  a  few  years  ago,  after  much  sedentary  work  and 
rather  excessive  smoking,  he  suddenly  exerted  himself  violently, 
and  afterwards  suffered  from  attacks  of  palpitation  and  threatenings 
of  syncope. 

He  was  treated  for  heart  weakness  or  strain,  and  after  a  course 
of  Schott  treatment  the  condition  of  the  heart  improved,  and  severe 
headache  followed,  apparently  ordinary  migraine  (uric  acid  headache), 
to  which  he  had  been  periodically  liable  since  puberty. 

This  continued  for  some  time,  and  he  was  able  to  resume  his 
professional  work,  until  after  hard  work  and  exposure  his  heart  got 
weak  again ;  the  palpitation  returned  and  the  headaches  ceased. 

The  Schott  method  was  resumed  with  numerous  tonics,  raw  beef 
juice,  beef  jelly,  and  a  great  excess  of  nitrogenous  food. 
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The  condition  of  the  heart  improved,  and  again  the  headaches 
returned,  having  been  absent  while  it  was  weak. 

When  I  saw  him  after  this,  my  notes  were  as  follows  : — 

"  Decidedly  pale,  but  fairly  nourished.  Eyes  slightly  prominent, 
and  distinct  fulness  of  the  lower  part  of  the  neck,  over  thyroid 
region.  Patient  volunteered  statement  that  he  now  had  to  wear 
collars  I -inch  larger  than  a  year  ago. 

'*  Pulse  rate  96.  Apex  beat  slightly  outside  the  left  nipple  line. 
Phrst  sound  reduplicated  over  the  septum  of  the  ventricles,  and 
second  soimd  loud  both  at  apex  and  base. 

''  At  present  he  is  fairly  well,  and  only  had  one  shght  headache 
about  a  week  ago,  which  was  cured  by  tea." 

Such  is  a  short  outline  of  what  I  consider  the  most  interesting 
medical  case  I  have  seen  ;  interesting  not  only  for  what  it  certainly 
reveals,  but  also  in  its  suggestions. 

I  summarise  it  thus :  cardiac  strain  from  exertion  following  much 
sedentary  work,  and  the  muscular  depressant  action  of  tobacco 
in  excess* 

Belief  of  cardiac  condition  and  return  of  headaches  due  to  high 
blood  pressure. 

Belapse  of  heart  and  disappearance  of  headaches. 

Belief  of  cardiac  condition.     Excess  of  nitrogenous  food  taken. 

Present  condition  :  some  little  failure  and  dilatation  of  the  heart, 
headaches  comparatively  slight,  pulse  quick.  And  with  these  signs 
slight  prominence  of  eyeballs  and  distinct  enlargement  of  the  neck 
(?  early  Graves'  disease). 

I  have  no  doubt  that  there  was  chronic  high  blood  pressure  as 
shown  by  the  old  migraine.  After  the  strain  the  heart  failed  and 
then  recovered  under  treatment,  only  to  fail  again  because  the  cause 
of  the  high  blood  pressure  remained,  while  the  ability  of  the  heart 
to  keep  up  the  blood  pressure  alternately  failed  or  was  restored. 

The  condition  when  seen  by  me  was  one  midway  between  severe 
cardiac  failure  and  high  blood  pressure  with  severe  headaches ;  the 
pulse  was  quick,  there  was  some  dilatation  of  the  heart  and  the 
headaches  were  comparatively  slight  in  accordance ;  and  there  fol- 
lowed signs  suggestive  of  early  Graves*  disease. 

Be  this  as  it  may,  I  cannot  doubt  that  if  the  blood  pressure  had 
been  reduced  by  a  uric-acid-free  diet  from  the  time  of  his  first 
cardiac  strain,  he  would  have  recovered  more  quickly  and  per- 
manently without  the  alternating  signs  of  heart  failure  or  headache, 
and  would  probably  have  also  escaped  the  threatening  signs  of 
Graves'  disease. 
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It  is  difBoolt  to  say  how  it  may  end  and  how  far  quickened 
heart's  action,  dilated  heart,  enlarged  thyroid,  and  prominent  eye- 
balls, point  to  incurable  disease.  The  case  is  incomplete,  but  I 
give,  it  for  its  great  suggestiveness,  and  because  it  provides  a 
convincing  demonstration  of  the  pathology  of  the  uric  acid  headache, 
which  may  be  read  with  what  I  say  of  the  action  of  antipyrin 
in  this  headache  in  chapter  vi. 

With  regard  to  prognosis,  before  I  saw  this  case,  the  idea  that 
Graves'  disease  might  be  a  result  of  high  blood  pressure,  occurring 
most  frequently  in  women,  because  of  their  monthly  fluctuation  in 
blood  pressure,  had  led  me  to  put  a  hospital  patient  upon  a  uric-acid- 
free  diet,  and  this  even  in  a  few  weeks  apparently  gave  rehef,  the 
pulse  rate  falling  from  120  to  92,  and  the  face  becoming  less 
congested.  This  case  had  been  under  observation  several  years,  and 
had  been  given  all  the  drugs  considered  useful  (though  ice  to  the 
thyroid  seemed  to  do  best),  and  had  had  the  right  lobe  of  the 
thyroid  removed  by  my  colleague,  Mr.  W.  H.  A.  Jacobson,  with  the 
apparent  result  of  lessening  the  prominence  of  the  right  eyeball. 
Still,  in  spite  of  all  treatment,  up  to  the  time  of  altering  diet  the 
signs  of  progressive  dilatation  of  the  heart  continued. 

Sir  T.  Lauder  Brunton  points  out  in  St,  Bartholomew's  Hospital 
Journal,  December,  1897,  p.  35,  that  Graves'  disease  is  generally 
the  result  of  shock  or  injury,  and  shock  or  injury  produces  coUaemia, 
which  may  become  chronic. 

There  is  also  a  rather  interesting  parallel  between  Graves'  disease 
and  chorea  (to  the  pathology  of  which  I  allude  later),  for  both  bear 
the  same  relation  apparently  to  shock  or  injury  and  to  the  conse- 
quent collaemia.  But  in  Graves'  disease  the  coUsemia  produces  high 
blood  pressure,  enlargement  of  th3rroid,  prominent  eyeballs,  and 
eventually  heart  failure ;  in  chorea  it  produces  obstruction  in  the 
circulation  of  some  important  nerve  centres  in  the  brain,  and  this  is 
intensified  by  more  or  less  heart  failure. 

Some  have  found  a  history  of  acute  rheumatism  in  about  11  per 
cent,  of  cases  of  Graves'  disease,  and  this  is  interesting,  for  if  Graves' 
disease,  as  I  suggest,  results  from  collsemia,  it  probably  bears  the 
same  relation  to  acute  rheumatism  as  migraine,  another  coUsemic 
disease ;  and  chorea  is  similarly  related  to  collaemia  and  acute  rheu- 
matism. Thus  we  see  three  diseases,  migraine,  chorea,  Graves' 
disease,  all  due  to  collsemia  and  more  or  leas  similarly  related  to  the 
acute  arthritis  produced  when  coUaemia  is  terminated  by  retention. 

Professor  Murray  points  out  in  the  Lancet,  vol.  i,,  1899,  p.  752, 
that  while  little  or  nothing  is  known  of  the  pathology  of  Graves' 
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disease,  most  cases  improved  by  treatment  are  generally  given 
mercury  in  some  form,  and  mercury  is  one  of  the  drugs  with  mos^ 
power  in  ending  collsemia  and  lowering  blood  pressure.  With  th^ 
increased  power  over  blood  pressure  gained  in  the  course  of  these 
researches,  I  am  confident  that  I  can  do  much  for  Graves'  disease 
either  by  drugs  or  diet. 

In  a  later  paper  Professor  Murray  {Lancet^  1902,  vol.  ii.,  p.  1612) 
points  out  in  connection  with  Graves'  disease  that  exophthalmos  is 
often  absent.  With  regard  to  treatment,  he  says  little  about  mercury 
and  recommends  no  special  diet,  though  he  adds  on  two  extra  pints 
of  milk  daily.  I  fear  this  quantity  of  fluid  could  not  fail  to  raise  the 
blood  pressure.  I  notice  that  he  is  disappointed  in  the  results  ob- 
tained  with  belladonna.  This  is  not  surprising,  for  it  increases  uric 
acid  coUsemia  (see  fig.  9). 

In  the  Lancet  of  February,  1906,  p.  347,  Dr.  D.  Chalmers 
Watson,  of  Edinburgh,  shows  that  the  feeding  of  fowls  on  a  diet  of 
raw  meat  and  water,  produced  very  striking  changes  in  the  thyroid 
and  parathyroid  glands ;  and  this  interested  me,  because  I  know 
that  in  the  human  animal  the  thyroid  enlarges  with  an  increase  of 
uric  acid  in  the  blood,  a  fact  specially  noticeable  during  menstrua- 
tion in  women  who  suffer  from  migraine.  On  the  other  hand,  those 
who  have  had  from  any  of  these  causes  enlargement  of  the  thyroid 
and  who  then  take  to  the  uric-acid-free  diet,  have,  as  coUsBmia 
diminishes  and  blood  pressure  falls,  a  decided  and  progressive  dimin- 
ution in  the  size  of  these  glands. 

In  the  British  Medical  Journal,  1903,  vol.  i.,  p.  1015,  Dr.  R 
Llewellyn  Jones  writes  on  Graves'  disease,  in  association  with  rheu- 
matoid arthritis.  This  also  is  of  interest,  for  Graves'  disease  -and 
rheumatoid  arthritis  are  both  results  of  collssmia.  The  uric  acid  in 
the  blood  which  raised  the  blood  pressure,  causing  prominence  of 
the  eyes  and  enlargement  and  hypertrophy  of  the  thyroid,  also  kept 
up  chronic  irritation  of  the  joints  and  produced  the  rheumatoid 
changes.  When  the  pathology  of  these  diseases  is  rightly  under- 
stood, it  will  be  easy  to  control  both  by  controlling  the  common 
factor. 

I  am  glad  to  see  that  Dr.  Hector  Mackenzie  {British  Medical 
Journal,  1905,  vol.  ii.,  p.  1077),  is  opposed  to  the  operation  of 
thyroidectomy.  I  agree  with  him,  because  it  seems  absurd  to 
remove  a  local  result  of  a  cause  acting  throughout  the  body. 

I  now  believe  that  while  an  advanced  case  of  Graves'  disease  is 
somewhat  rare,  the  prominent  eye  or  some  degree  of  this  condition  is 
not  uncommon,  especially  among  the  uric-acid-feeding  upper  classes, 
and  may  be  seen  perhaps  in  one  or  two  out  of  almost  any  ten  people. 
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The  underlyiog  cause  common  to  Graves'  disease  and  minor  con- 
ditions of  the  prominent  eye  is  high  hlood  pressure.  I  consider  the 
prominent  eye  a  valuable  symptom  of  this  condition,  and  with  the 
exception  of  certain  alterations  in  the  eyeball  itself  (such  as  those 
of  myopia,  which  can  easily  be  identified,  or  certain  new  growths  or 
tumours  either  in  the  eye  or  neighbouring  structures),  blood  pressure 
is  the  chief  determining  factor  in  the  prominence  or  retraction  of 
the  eyes. 

In  extreme  cases,  we  have  the  prominent  eye  of  Qraves*  disease 
with  blood  pressure  say  150  mm.  of  mercury  or  above,  on  the  one 
hand,  and  on  the  other  the  sunken  eye  of  the  child  dying  of  diarrhoea 
and  collapse,  with  blood  pressure  probably  60  mm.  of  mercury  and 
below,  and  the  cold  extremities,  the  shrunken  skin  and  perhaps  the 
deeply  concave  fontanelle.  Between  these  extremes  are  intermediate 
conditions,  so  that  the  position  of  the  eye  is  a  ready  guide  in  clinical 
medicine  to  the  vascular  condition  of  the  patient,  and  its  value  is  in- 
creased by  measuring  even  roughly  the  extent  of  the  prominence  or 
retraction,  and  noting  the  other  signs  of  the  vascular  condition  to  be 
seen  in  the  face  with  each  position  of  the  eyeball.  Graves'  disease 
may,  if  taken  in  time,  be  relieved  or  even  cured  by  removal  of  the 
high  pressure,  or  its  cause,  uric  acid  coUsemia.  I  will  merely  say 
further  that  of  the  three  cardinal  symptoms  of  Graves'  disease,  the 
prominent  eye  is  seen  frequently  in  the  high  blood  pressure  headache 
(migraine  or  uric  acid  headache),  that  enlargement  of  the  thyroid 
occiirs  in  most  women  during  menstruation  when  blood  pressure  is 
raised,  and  when  those  who  suffer  from  migraine  or  epilepsy  have 
attacks,  and  that  the  quick  pulse  appears  with  all  similar  high  blood 
pressure  conditions  as  the  heart  begins  to  fail.  Graves'  disease  is, 
in  a  word,  an  exaggeration  of  some  of  the  common  signs  of  high 
blood  pressure. 

Thus  I  know  several  who  are  sufferers  from  uric  acid  headache 
at  each  menstrual  period,  and  with  each  of  these  attacks  the  neck 
enlarges  so  that  for  a  day  or  two  ordinary  clothing  cannot  be 
used ;  and  doubtless  it  is  this  monthly  fluctuation  in  coUsemia  and 
its  resultant  blood  pressure  that  accounts  for  the  fact  that  exoph- 
thalmic goitre  is  chiefly  seen  in  women ;  and  yresk  persons  or  those 
nearing  the  period  at  which  the  heart  tends  to  failure,  may  have 
more  or  less  palpitation  and  quick  pulse  with  each  such  attack,  like 
the  patient  whose  case  is  described  above. 

In  all  conditions  of  developing  or  established  Graves'  disease, 
where  the  prominence  of  the  eyes  is  well  marked,  blood  pressures 
of  150  mm.  of  mercury  and  above  are  the  rule. 
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Now  if  an  eye  (where  blood  pressure  is  normal)  is  closed  and  a 
card  held  vertically  over  its  centre,  its  edge  will  rest  firmly  over 
the  supra-orbital  ridge  above  and  the  malar  and  superior  maxillary 
bones  below ;  and  it  will  touch  the  eyeball  so  lightly  as  to  cause 
no  discomfort. 

And  this  is  no  doubt  the  natural  position,  for  the  bony  boundaries 
of  the  orbit  now  afford  the  eye  efficient  protection  from  pressure 
and  injury. 

When,  however,  the  card  is  thus  applied  to  an  eye  which  is  too 
prominent,  it  rests  on  the  front  of  the  ball  and  rocks  up  and  down 
over  it,  only  touching  one  edge  of  the  orbit,  and  makes  a  pale  mark 
on  the  eyelid,  causing  painful  pressure  on  the  eyeball,  without  touch- 
ing the  upper  and  lower  borders  at  the  same  time. 

When  the  eyes  are  markedly  prominent,  one  sees  the  whole  side 
of  the  face  forming  a  cone,  of  which  the  apex  is  the  front  of  the 
eyeball. 

In  a  normal  face  there  is  an  upward  and  forward  slope  to  the 
lower  margin  of  the  orbit,  then  a  crateriform  depression,  with  the 
ball  of  the  eye  projecting  from  the  centre. 

But  in  the  other  the  depression  above  the  margin  of  the  orbit  is 
obliterated,  and  the  cone  is  continued  without  a  break  to  its  apex  at 
the  front  of  the  eyeball. 

The  eye  is  so  prominent  that  the  lids  stretch  forward  over  it, 
obliterating  the  normal  depression  at  the  margin  of  the  orbit. 

And  here,  I  think,  is  a  point  of  difference  between  the  eye  of 
exophthalmic  goitre  and  the  prominent  eye  I  am  describing,  for  the 
eye  in  Graves'  disease  becomes  prominent  more  or  less  suddenly,  and 
the  lids  fail  to  cover  it  to  anything  like  the  normal  extent ;  but  in  the 
prominent  eye  of  chronic  high  blood  pressure  there  has  been  more 
time,  the  change  and  increase  of  prominence  has  been  gradual,  and 
the  lids  have  been  able  to  follow  the  eyeball  and  cover  it  to  a  greater 
extent  than  in  Qraves'  disease. 

Among  concomitant  signs  of  the  prominent  eye  the  most  import- 
ant is  a  distended  condition  of  the  skin,  whether  with  fat,  blood,  or 
serum,  or  all  three  more  or  less  mingled ;  the  wrinkles  tend  to  be 
smoothed  out,  and  the  whole  skin  of  the  face  gives  the  idea  of 
distension. 

This  is  well  seen  in  a  woman  about  45,  the  skin  of  the  face  is 
puffy,  the  eyes  stand  out  and  the  side  of  the  face  slopes  up  to  them 
with  hardly  any  indications  of  the  orbital  margin ;  with  such  signs 
at  such  an  age  it  is  probable  that  blood  pressure  is  not  below 
150  mm.  of  mercury. 
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Minor  eonditions  in  some  stages  of  the  prominent  eye  are  a 
distended  condition  of  capillary  vessels,  giving  a  dark  streaking  of 
colonr  very  different  from  the  delicate  flush  of  health,  with  no  per- 
ceptible vessels. 

The  tense  skin  and  prominent  eye  gradually  give  place  to  a  more 
wrinkled  skin  and  an  eye  which,  though  still  prominent,  shows  now 
the  margin  of  the  orbit  surrounded  by  folds  of  eyelid  as  the  previous 
stretching  relaxes,  and  this  probably  occurs  at  an  age  when  the  hair 
is  becoming  markedly  grey. 

Later  still  the  eye  is  hardly  prominent,  the  skin  is  still  puffy,  but 
in  wrinkles  and  folds,  the  colour  in  the  distended  skin  vessels  be- 
comes dusky  and  irregular,  almost  blotchy,  as  heart  weakness  and 
venous  congestion  increase.  Finally,  near  the  last  stages  of  heart 
failure  the  face  becomes  pale,  the  blood  retreating  from  the  degener- 
ated vessels,  which  gave  the  face  what  was  supposed  by  the  igno- 
rant to  be  its  hue  of  ruddy  health,  but  was  veritably  the  stamp  of 
vascular  degeneration. 

With  wrinkled  but  still  puffy  skin,  a  sunken  eye,  an  orbital 
margin  surrounded  by  loose  folds,  a  paling  surface  and  a  shrunken 
appearance,  we  get  a  quick,  irregular  or  intermittent  pulse  and  a 
blood  pressure  little  over  100  mm.  of  mercury. 

Thus  one  woman  has  prominent  eyes  and  puffy  skin,  with  a 
decidedly  stout  face  and  figure. 

An  older  woman  with  grey  hair  has  a  puffy  skin,  but  the  eyes  are 
retracted  rather  than  prominent,  and  her  pale  face,  wrinkled  skin 
and  wasting  figure  denote  heart  failure  and  falling  blood  pressure  ; 
a  single  glance  at  these  two  tells  us  which  has  the  lower  blood 
pressure,  and  why. 

Or  one  sees  a  woman  who  is  obviously  too  excitable,  and  in  her 
face  the  eyes  are  somewhat  prominent  and  the  skin  puffy,  but  round 
them  are  large  loose  folds  of  skin,  and  the  history  of  cause  and  effect 
is  legible.  Her  blood  pressure  has  been  high  for  a  long  time,  and  is 
dropping ;  as  her  hair  has  grown  grey  the  heart  has  failed,  the  eye 
has  become  less  prominent,  and  heart  failure  and  fall  of  blood 
pressure  are  causes  of  mental  excitement,  and  even  of  mania  (see 
chapters  v.  and  viii.). 

Or  again,  one  sees  a  man  with  the  above  facial  signs,  who  for 
years  has  suffered  from  periodical  headache.  Of  late  he  has  had 
less  headache  but  some  palpitation ;  his  face  corroborates  what  the 
palpitation  denotes — that  the  heart  is  failing,  and  that  as  the  blood 
pressure  diminishes  the  headaches  due  to  blood  pressure  are  less 
severe. 
10 
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Prominent  eye  is  most  common  about  45  and  50  years  of  age, 
for  then  with  good  nutrition  the  heart  attains  its  greatest  hyper- 
trophy ;  but  it  is  seen  early  also,  and  I  have  recently  seen  a  child  of 
9  or  10  with  this  symptom.  The  mother  was  in  a  more  deyel6ped 
stage,  and  both  suffered  from  high-blood-pressure  headache. 

High  blood  pressure  tends  to  produce  prominent  eyes  from 
the  time  of  full  growth  when  the  heart  attains  full  power:  here 
doubtless  is  one  reason:  the  headache  and  epilepsy  of  high  blood 
pressure  are  frequent  at  puberty. 

This  continuing,  the  eyes  are  most  prominent  in  middle  life  when 
the  heart  is  strongest,  and  prominence  decreases  as  the  heart  fails 
with  advancing  years. 

Taking  two  cases,  if  the  obstruction  to  the  circulation  is  equal 
the  eyes  will  be  most  prominent  with  the  stronger  heart,  indeed,  it 
is  often  possible  to  gauge  approximately  the  thickness  of  the  left 
ventricle  from  the  varying  prominence  of  the  eye. 

Naturally  conditions  hindering  circulation  through  the  lungs 
(bronchitis,  asthma  and  emphysema)  will  increase  prominence,  for 
these  not  only  directly  obstruct  the  circulation,  but  defective 
oxygenation  of  the  blood  causes  collsemia,  and  also,  directly  and 
indirectly,  obesity.  Coughing,  straining  and  heavy  exertion  alike 
raise  blood  pressure  and  increase  the  prominence  of  the  eye;  on  the 
other  hand  deep  breathing  lowers  blood  pressure  and  diminishes 
prominence.  Hence  breathing  exercises  when  unclothed  are  good 
for  all  who  suffer  from  high  blood  pressure  and  obesity,  and  tight 
clothing  increases  their  trouble. 

Confirmation  of  this  comes  to  hand  in  the  fact  that  a  special 
form  of  corset  placing  the  waist  at  the  brim  of  the  pelvis  instead 
of  over  the  lower  ribs  and  diaphragm  appears  to  aid  materially  the 
process  of  respiration  and  thus  to  diminish  the  tendency  to  local 
and  general  obesity.  With  constriction  over  the  diaphragm  and  lower 
ribs  the  respiratory  power  of  the  individual  thus  compressed  must 
be  diminished  in  proportion  to  the  extent  of  the  pressure,  but  if 
pressure  is  placed  at  the  brim  of  the  pelvis  and  lower  part  of  the 
abdomen  the  diaphragm  and  lower  ribs  are  free  to  act  to  the  full 
extent  of  their  muscle  power  in  inspiration.  Such  a  corset  I  recently 
saw  which  had  seemingly  produced  a  remarkable  improvement  in 
respiratory  power  and  diminution  of  obesity. 

From  these  facts  it  is  obvious  why  women  who  lace  tightly  suffer 
from  deficient  respiratory  power,  collsemia  and  obesity.  Indeed,  it 
is  in  such  persons  the  full  effects  of  these  causes  are  seen.  But 
it  is  also  clear  that  those  eschewing  corsets  may  nevertheless  suffer 
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in  the  same  way  if  any  defect  in  long  power  (such  as  pleurisy 
produces)  or  some  weakness  in  structure  or  function  of  the  heart 
prevents  free  circulation  and  correct  oxygenation  of  the  blood,  and 
thus  acts  in  the  same  manner  as  the  restrictive  corset. 

Indeed,  if  one  mem]:>er  only  of  a  family  is  stout,  it  is  safe  to 
suspect  either  tight  clothing  impeding  the  action  of  the  diaphragm, 
or  some  defect  in  lungs  or  heart — producing  defective  combustion, 
ooUflBmia  and  obesity. 

Naturally  persons  so  circumstanced  increase  the  evil  by  a  diet 
introducing  the  very  substance  which  blocks  the  circulation. 

Mental  excitement  also  raises  blood  pressure  and  thus  accentuates 
prominence. 

Absence  of  these  troubles  and  presence  of  good  respiratory  power 
may,  however,  to  some  extent  mask  the  effects  of  blood  pressure  on 
the  eye  and  render  it  less  prominent;  but  good  respiratory  power 
also  tends  to  prevent  very  high  blood  pressure,  and  to  diminish  the 
tendency  to  obesity.  ^ 

A  tendency  to  fat  doubtless  increases  this  prominence  and  the 
distension  of  the  whole  face  and  body ;  still,  high  blood  pressure  so 
constantly  accompanies  obesity  that  I  take  obesity  as  an  indication 
of  its  presence,  or  rather  as  a  result  of  the  defective  circulation 
which  causes  the  high  blood  pressure.  Hence  we  often  find  obesity 
cuscompanied  by  glycosuria  or  albuminuria ;  these  being  forms  of 
defective  combustion  due  to  defective  capillary  circulation,  which 
tend  to  occur  together  as  results  of  a  common  cause,  the  prominent 
eye  being  the  facial  sign  of  the  first  effect  of  this  cause — high  blood 
pressure. 

In  estimating  the  prominence  we  must  remember  that  folds  of 
puffy  skin  round  the  orbital  margins  may  make  it  appear  less 
prominent,  and  in  such  cases  we  must  feel  the  margin  of  the  orbit 
and  correlate  the  position  of  the  eyeball.  But  allowing  for  these 
things  and  for  differences  of  face  and  of  size  and  prominence  of 
bony  ridges,  there  is  no  doubt  that  the  position  of  th^  eye  is  often  a 
valuable  guide  to  blood  pressure ;  and  with  some  of  its  associated 
facial  conditions  a  constant  sign  of  collasmic  circulation. 

Not  everyone  having  high  blood  pressure  from  collaemia  will 
suffer  from  headache ;  this  presupposes  a  certain  size  and  arrange- 
ment of  vessels  at  the  base  of  the  brain ;  and  among  sufferers  there 
are  many  variations  in.  the  height  of  blood  pressure  at  which  pain 
begins.  Some  suffer  at  anything  over  130  mm.  of  mercury,  others 
at  160,  and  others  have  little  or  no  headache  with  the  highest  blood 
pressures  known. 
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Again,  not  everyone  with  coUaBmio  high  blood  pressure  develops 
asthma,  glycosuria,  or  albuminuria ;  these  may  only  appear  when 
some  concomitant  circumstance  precipitates  the  stress  of  the  altered 
circulation  on  lungs  and  bronchi,  Uver,  or  skin.  But  the  underlying 
condition  common  to  all  is  coUsBmia  and  its  high  blood  pressure,  and 
varying  prominence  of  the  eye  is  a  useful  index  of  this  condition. 

It  not  only  indicates  high  blood  pressure,  but  it  often  shows  how 
long  it  has  been  present,  and  whether  the  heart  has  steadily  hyper- 
trophied  under  it,  has  failed  early  before  much  hypertrophy  was 
possible,  or  after  it  had  for  years  sustained  a  very  high  blood 
pressure. 

Observing  not  only  this,  but  the  surrounding  skin,  whether 
tense  round  an  eye  almost  starting  from  its  socket,  or  lying  in 
folds  round  one  less  prominent,  or  wrinkled  and  unduly  lax  over 
an  eye  scarcely  prominent  at  all — we  often  read  in  the  face  not 
merely  varying  blood  pressure,  but  no  unimportant  part  of  the 
history  of  the  vascular  system. 

Constrast  the  effects  of  normal  pregnancy  with  those  of  menstru- 
ation. Here  is  a  steady  upward  progression  of  nutrition  and  meta- 
bolism ;  urea  and  acidity  rise  and  the  blood  is  cpnsequently  kept 
clear  of  uric  acid. 

For  this  reason  in  normal  pregnancy  all  diseases  due  to  an  excess 
of  uric  acid  in  the  blood,  such  as  headache,  fits,  mental  depression, 
dyspepsia,  asthma,  &c.,  are  conspicuously  absent,  while  Sir  A. 
Garrod  (pre v.  ref.,  p*  212)  tells  us  that  pregnant  women  occasion- 
ally suffer  from  gout.  Not  only  so,  but  there  is  a  popular  belief 
mentioned  by  Sir  W.  F.  Wade  {British  Medical  Journal^  1872,  vol.  ii.) 
which  I  believe  to  be  well  founded,  that  pregnant  women  do  not 
readily  tske  diseases,  such  as  colds,  fevers,  &c.  Opium,  in  freeing 
its  devotees  from  collsemia,  offers  also  temporary  and  similar  im- 
munity from  disease,  and  bracing  climates  or  athletic  training  have 
the  same  effect.  Normal  pregnancy,  therefore,  corresponds  with  the 
stimulation  stage  of  menstruation,  and  the  diseases  of  both  are  alike. 
But  if  pregnancy  is  not  normal,  or  metabolism  be  upset  by  such  a 
disturbance  as  vomiting,  the  case  is  altered ;  there  is  no  rise  in  urea 
and  acidity.  They  fall,  the  blood  is  flooded  with  uric  acid,  and  the 
diseases  due  to  this — headache,  fits,  depression,  dyspepsia,  asthma — 
are  present  or  increased ;  the  patient  is  liable  to  take  colds  and  fevers, 
and  if  the  upset  of  metabolism  is  at  all  severe,  that  last  and  worst 
stage  of  defective  combustion,  Bright's  disease,  may  appear. 

/  I  give  a  case  in  chapter  xiii.  where  such  a  disturbance  of  preg- 
nancy, possibly  increased  by  altered  pressure  relations  in  the  abdo- 
men, and  some  heart  failure,  apparently  originated  this  disease. 
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The  point  as  regards  infection  is  briefly  thus :  in  normal  con- 
ditions, and  still  more  in  those  of  stimulated  nutrition,  with  the 
blood  free  from  uric  acid  and  the  circulation  in  consequence  perfect 
in  all  the  tissues,  when  digestion  is  satisfactory  and  metabolism 
complete,  when  the  fires  of  life  bum  strongly,  the  microbes  of 
disease  are  consumed  and  become  innocuous. 

When  under  reverse  conditions,  however,  combustion  is  incom- 
plete and  the  fires  smoulder,  the  microbes  are  established  and 
multiply. 

The  causation  of  fever  is  thus  of  extreme  interest,  for  fever  is 
accompanied  by  increase  of  combustion  and  metabolism.  Have  we 
here  a  protective  effort  on  the  part  of  nature  to  stimulate  the  fires  of 
life  and  burn  out  the  invader  ?  It  is  interestiog  to  note  that  Loewy 
and  Richter  {Berl,  Klin,  Woch.,  March  1,  1897)  found  that  fever 
artificially  produced  protected  animals  to  some  extent  against 
microbe  inoculation. 

Summarising,  we  may  say  the  effect  of  excess  of  uric  acid  in  the 
blood  is  deficient  combustion,  while  the  result  of  keeping  the  blood 
clear  by  any  means  at  our  disposal  is  complete  combustion. 

Previous  writers  have  stated,  and  it  is  still  said,  that  the  excess 
of  uric  acid  in  the  urine  in  these  conditions  is  the  result  of  deficient 
combustion ;  my  researches  make  an  almost  absolute  demonstration 
that  the  truth  is  the  exact  reverse,  and  that  uric  acid  is  the  ccmse  of 
deficient  combustion. 

At  the  end  of  pregnancy,  however,  especially  if  labour  is  tedious 
and  fatigue  great  (see  Fatigue,  chapter  viii.),  the  fire  burns  low,  the 
uric  acid  retained  during  pregnancy  passes  into  the  blood  and  acts 
as  a  depressant,  and  lactation  causes  further  debility  and  coUsemia. 
Under  these  conditions  all  or  any  of  the  diseases  conspicuously 
absent  during  normal  pregnancy  return  in  an  aggravated  form. 

I  must  mention  that  fig.  31  serves  to  explain  observations  made 
by  others  upon  the  effect  of  menstruation  on  metabolism  ;  thus  in 
an  article  on  "  Stoffwechsel  Wahrend  der  Menstruation,"  by  T. 
Schrader  (in  von  Noorden's  Beitrdge  zur  Lehre  vom  Stoffwechsel, 
1894,  Heft,  ii.,  S.  132),  it  is  pointed  out  that  menstruation  is  accom- 
panied by  a  constant  fall  in  the  output  of  nitrogen  by  the  faeces  and 
urine,  which  is  not  the  result  of  alteration  in  diet,  but  which  Schrader 
thinks  due  to  a  diminished  formation  of  urea. 

He  gives  an  explanation  seemingly  incomplete.  I  must  refer, my 
readers  to  the  article,  but  I  think  this  diminished  production  of  urea 
is  evident  in  fig.  30,  and  its  causation,  by  the  deficient  combustion 
and  metabolism  invariably  produced  by  uric  acid  in  the  blood,  suffi- 
ciently clear. 
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I  believe  it  to  be  a  universal  law  in  physiology  and  pathology  that 
high  uric  acid  connotes  low  and  falling  urea,  and  low  uric  acid  rising 
and  high  urea,  and  this  law  lies  at  the  root  of  such  conditions  as 
fatigue  in  physiology,  and  of  many  pathological  blood  variations  up 
to  Bright's  disease  itself.  It  was  through  overlooking  this  effect  of 
collsemia  on  the  formation  and  excretion  of  urea  that  the  physio- 
logists were  led  into  wrong  conclusions  regarding  the  relation  of 
urea  excreted  to  force  produced.  Thus  in  spite  of  the  knowledge 
that  albumen  is  a  sine  qua  turn  of  life,  they  accepted  the  false  idea 
that  force  could  be  got  out  of  various  non-nitrogenous  substances, 
and  never  noticed  that  non-nitrogenous  substances  produced  force 
merely  by  calling  out  the  reserves  of  albumen  already  in  the  body 
(See  chapter  viii.,  also  "  Diet  and  Food,"  ed.  vi.,  p.  37). 

Lastly,  the  stimulation  which  accompanies  the  sexual  act  in  men 
has  an  effect  on  nutrition  and  excretion  of  uric  acid  almost  identical 
with  that  of  menstruation  in  women. 

The  sexual  act  is  no  doubt  a  powerful  stimulus  to  circulation, 
and  is  accompanied  by  muscular  activity,  but  this  is  not  pushed  to 
the  fatigue  point,  and  consequently  produces  a  rise  of  urea  and 
acidity,  which  is  the  first  effect  of  all  exercise,  and  lasts  until 
perspiration  reduces  acidity. 

This  rise  of  urea  and  acidity  clears  the  blood  of  uric  acid  and 
produces  a  stimulation  of  nutrition  and  metabolism  resembling  that 
at  the  beginning  of  menstruation,  but  (as  in  menstruation  and  in 
the  action  of  a  long  list  of  drugs),  this  primary  retention  of  uric  acid 
is  followed  by  a  secondary  plus  excretion ;  and  during  this  stage  of 
the  fluctuation  a  man  will  suffer  from  similar  troubles  to  those 
affecting  the  end  of  menstruation,  and  this  is  the  reason  that  many 
men  who  suffer  from  the  uric  acid  headache  (migraine)  often  have 
an  attack  on  the  day  following  sexual  intercourse  (see  chapter  vi.). 

I  consider  it  a  fact  of  some  interest  that  the  sexual  appetite 
appears  to  increase  with  high  and  rising  blood  pressure,  and  to  be 
slight  or  in  abeyance  with  low  or  falling  blood  pressure,  and  as  the 
sexual  act  itself  tends  to  produce  the  latter,  it  removes  the  desire  for 
repetition. 

Further,  I  think  that  as  the  sexual  act  produces  low  and  falling 
blood  pressure,  it  necessarily  reUeves  conditions  which  are  due  to 
high  and  rising  blood  pressure,  such  (for  instance)  as  mental  depres- 
sion and  bad  temper.  We  probably  have  here  a  connection  between 
conditions  of  high  blood  pressure  with  mental  and  bodily  depression 
and  the  act  of  masturbation,  for  this  act  will  relieve  those  conditions^ 
and  therefore  tends  to  be  practised. 
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We  mast  bear  this  in  mind  in  such  cases,  and  where  they  are 
obviously  associated  with  high  blood  pressure,  we  should  more 
wisely  assist  Nature  in  lowering  this  pressure,  than  attempt  to 
oppose  her  with  moral  suasion.  In  a  word,  we  should  treat  the 
morbid  circulatory  conditions,  and  leave  morality  to  right  itself  when 
a  satisfactory  cerebral  circulation  has  been  restored  by  the  use  of 
suitable  diet  or  drugs. 

The  connection  between  sexual  appetite  and  blood  pressure,  or 
(what  is  the  same  thing)  the  mental  conditions  its  variations  pro- 
duce, have  been  noticed  by  opium-eaters  in  whom  these  changes  are 
seen  to  perfection,  in  whom  also  they  are  due,  as  elsewhere,  to 
changes  in  the  amount  of  uric  acid  in  the  blood,  where  they  can  be 
controlled  by  controlling  the  uric  acid,  as,  for  instance,  by  means  of 
salicylate  (see  fig.  15,  and  remarks  on  it). 

Thus  in  *'  L'Encephale,"  1887,  p.  306,  we  are  told  by  an  opium 
habitue  that  during  the  stage  of  opium  well-being,  in  which,  as  we 
know,  the  capillaries  are  free  and  blood  pressure  low  (see  fig'.  35b), 
there  is  no  desire  for  women,  and  that  difference  of  sexes  ceases  to 
exist ;  but  that  later  on  in  the  stage  of  rebound,  misery,  high  blood 
pressure  (see  fig.  35a)  and  craving  for  a  fresh  dose  of  the  drug,  desire 
for  women  is  great,  and  that  contact  brings  calm  with  it,  though  the 
act  can  be  repeated  many  times. 

These  effects  of  the  sexual  act  on  blood  pressure  account,  doubt- 
less, for  the  calm  and  good  temper  which  follow  the  act,  and  also 
probably  for  the  storms  of  passion  in  either  sex  if  the  desire  is  not 
obtained,  and  the  high  blood  pressure  not  relieved.  These  in  turn 
may  account  for  not  a  few  of  the  murders  and  suicides  of  every-day 
life  (see  chapter  viii.)  so  obviously  connected  with  the  sexual 
relations. 

Here  my  remarks  about  masturbation  apply,  for  a  person  under 
the  dominion  of  collsemia  and  high  blood  pressure  is  not  account- 
able, and  is  indeed  temporarily  insane.  Let  us  recognise  it  as  useless 
to  appeal  to  the  mens  insana,  while  leaving  untreated  the  corpus 
insanum, 

I  strongly  recommend  all  who  are  interested  in  the  causation  of 
disease  by  uric  acid  to  read  the  article  just  referred  to ;  it  gives  a 
most  able  summary  of  the  evil  effects  of  excess  in  the  blood,  as  well 
as  the  opposite  effects  of  its  more  or  less  complete  absence ;  it  shows 
also  clearly  that  the  necessary  increase  of  dose  is  due  to  the  reten. 
tion  of  uhc  acid,  which  is  ready  to  return  to  tbe  blood  the  moment 
the  acidity  falls,  and  as  opium  diminishes  appetite  and  therefore  pro- 
duces wasting,  increased  help  is  continually  required  to  keep  acidity 
from  falling. 
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It  demonstrates  also  that  the  action  of  opium  in  averting  common 
diseases  is  the  exact  parallel  of  that  of  normal  pregnancy  and  the 
reverse  of  the  second  stage  of  menstmation,  being  due  to  its  pre- 
venting oolIsBmia  and  keeping  the  fires  of  life  at  white  heat. 

I  note  also  that  Mr.  Havelock  Ellis*  considers  that  sexual 
climaxes  may  fairly  be  regarded  as  ultimately  a  physiological  reac- 
tion to  cosmic  influences,  among  which  he  reckons  the  annual 
fluctuations  in  the  excretion  of  uric  acid. 

The  annual  curve  of  the  conception  rate  in  Europe,  with  its 
marked  rise  in  April,  May,  and  June  (prev.  ref.,  p.  297)  must  corre- 
spond very  closely  with  the  maximum  excretion  of  uric  acid  in  early 
summer,  and  is  a  remarkable  confirmation  of  what  I  have  said.  I 
shall  refer  to  some  other  curves  showing  the  maximum  incidence  of 
suicide  and  insanity  in  London,  and  of  general  patalysis  in  Paris  in 
the  same  month.  I  believe  they  have  one  causation,  and  hence  their 
time  association ;  a  point  we  shall  better  understand  after  discussing 
the  circulation  problems  of  uric*  acid. 

That  collsemia  affects  the  nutrition  of  the  extremities  as  well  as 
the  skin  is  seen  in  the  pale,  cold  hands  and  feet  which  are  so  marked 
a  symptom  in  migraine,  in  the  ''dead  hands"  of  BrighVs  disease, 
and  the  still  more  marked  alterations  met  within  Raynaud's  disease. 

Last,  but  not  least,  excess  of  uric  acid  seems  to  produce  changes 
in  the  nutrition  and  structure  of  the  blood  itself,  so  that  as  it  is  pos- 
sible to  cure  anaemia  by  giving  iron,  it  is  possible  to  produce  anaemia 
by  giving  uric  acid,  and  where  the  two  are  given  together  the  uric 
acid  overpowers  the  iron,  and  the  blood  either  remains  in  statu  quo 
or  deteriorates.  In  my  own  person  not  only  does  my  blood  fraction 
jy-^"^^  Tc^*'  ^*^  ^^  value  hourly  and  daily  with  the  uric  acid 
passing  through  my  blood,  but  it  is  possible  to  vary  it  at  pleasure  by 
giving  uric  acid  or  iron. 

Recalling  the  effects  of  uric  acid  on  the  blood,  and  the  efEects  of 
menstruation  on  uric  acid  as  shown  in  fig.  31, 1  pass  on  to  fig.  32,  a 
temperature  chart  of  Mary  H.,  aged  18,  who  was  in  the  Royal  Hos- 
pital for  Children  and  Women,  suffering  from  chlorosis,  in  October, 
1894. 

At  first  her  temperature  was  slightly  raised,  as  is  common  in 
such  cases,  and  varied  between  98*2°  and  99*6^.  She  was  put  on 
bismuth  and  Carlsbad  salts  for  some  dyspepsia,  and  on  the  7th 
these  were  stopped,  and  she  was  put  on  pulv.  ferri.  carb.  gr.  x. 
three  times  a  day.     On  the  13th  the  temperature  became  more 


'  Studies  in  the  Psychology  of  Sex,"  vol.  ii.,  p.  121. 
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irregular,  with  an  eveniiig  rise  and  momiog  fall,  and  this  continued 
on  the  14th  and  15th.  On  the  14th  menstruation  began  and  lasted 
till  the  evening  of  the  16th.  On  the  16th  temperature  was  normal 
both  morning  and  evening.  On  the  17th  it  passed  below  normal 
and  remained  there  till  the  evening  of  the  2l8t,  when  it  rose  to 
99*6^  and  on  the  following  nights  did  much  the  same,  only  falling 
below  normal  once  on  the  morning  of  the  24th. 

The  pulse  during  the  first  thirteen  days  ranged  from  72  to  102  ; 
during  menstruation  it  was  108  on  one  day  and  102  on  another; 
during  the  subnormal  temperature  which  followed  on  the  17thy  18th, 
19th  and  20th  its  highest  rate  was  96.  Pulses  of  66  were  recorded 
on  two  mornings,  and  it  once  again  fell  to  66,  with  the  subnormal 
temperature  on  the  morning  of  the  24th. 

I  examined  her  blood  on  the  10th,  17th,  and  24th.     On  the  10th 
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Fig.  82.-  Epfbcts  op  Mbnstbuation  on  Pulse  and  Tbmpbbatubb. 

haemoglobin  was  35  per  cent,  and  cells  120  per  cent.,  ^^  =  -29.  On 
the  17th  hsBmoglobin  was  41  per  cent.,  and  cells  121  per  cent.  =  -33, 
a  rise  of  *04 ;  and  on  the  24th  hsamoglobin  'was  46  per  cent,  and 
cells  130  per  cent.  =  '35,  a  rise  of  only  -02. 

The  object  of  this  figure  is  to  show  the  slight  rises  of  temperature 
which  precede  and  accompany  menstruation,  and  the  following  sub- 
normal temperature  and  slow  pulse,  and  to  draw  attention  to  the 
remarkable  fact  that  while  the  blood  decimal  improved  '04  in  the 
week  ending  October  17,  it  only  improved  -02  in  the  week  ending 
October  24,  in  spite  of  the  fact  that  iron  was  continued  the  whole 
time,  and  was  indeed  increased  to  grs.  xv.  three  times  a  day  on 
the  15th. 

This  is  my  explanation  of  these  facts  :  the  rises  of  temperature 
on  the   13th,  14th  and  15th  were  due  to  the  stimulation,  with 
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retention  of  uric  acid,  that  preceded  and  accompanied  menstruation, 
which  produced,  perhaps,  a  Uttle  rheumatism  or  other  result  of  the 
storage  of  uric  acid.  On  the  16th  the  temperature  became  normal, 
denoting  that  the  minus  excretion  of  uric  acid  was  giving  way  to 
rebound  and  a  plus  excretion,  and  the  subnormal  temperature  on 
the  17th,  18th,  19th,  20th  and  morning  of  the  21st  showed  that  the 
plus  excretion  and  the  corresponding  excess  in  the  blood  continued. 

On  the  21st  the  uric  acid  rebound  ceased,  urea  and  acidity  rose, 
and  some  of  the  remaining  uric  acid  was  driven  out  of  the  blood 
into  the  joints,  causing  the  evening  rises  of  temperature  near  the  end 
of  the  figure,  and  such  rheumatic  pains  as  would  correspond  with 
those  of  November  13,  in  fig.  31. 

It  seems  probable,  then,  tliat  there  was  diminished  excretion  of 
uric  acid  just  before  and  during  the  two  days  of  menstruation,  that 
this  was  followed  by  a  rebound  or  plus  excretion  on  the  last  and  four 
following  days,  and  that  these  changes  in  the  quantity  of  the  uric 
acid  in  the  blood  accounted  for  the  fluctuations  in  temperature,  and 
for  the  fact  that  the  pulse  was  at  its  quickest  on  the  second  day  of 
menstruation,  and  at  its  slowest  on  the  following  days  of  low  tem- 
perature ;  for  the  temperature  is  lowest  in  those  hours  of  the  day 
in  which  there  is  most  uric  acid  in  the  blood,  and  highest  in  those 
evening  hours  when  there  is  least  (fig.  5) ;  the  pulse,  too,  is  slowest 
when  there  is  most  uric  acid  in  the  blood,  and  quickest  when  there 
is  least. 

Pulse  and  temperature,  therefore,  point  to  excess  of  uric  acid 
in  the  blood  from  the  17th  to  the  21st,  and  the  blood  decimal 
apparently  agrees ;  for  I  have  shown  not  only  that  my  own  blood 
decimal  varies  hourly  and  daily  with  the  amount  of  uric  acid  passing 
through  the  blood,  but  that  in  chlorosis  the  blood  decimal  curve  may 
be  moved  at  pleasure  by  controlling  the  uric  acid  (see  figs.  63  to  67) ; 
and  the  fact  that  the  blood  decimal  rose  -04  between  the  10th  and 
17th  and  only  02  between  the  17th  and  24th,  is  evidence  that  there 
was  some  excess  of  uric  acid  passing  between  the  two  last-named 
dates. 

I  believe  that  menstruation  will  often  be  found  to  yield  tempera- 
tures very  similar  to  those  in  fig.  32,  and  I  have  many  similar  curves ; 
the  low  temperatures  corresponding  with  low  urea,  headache  and 
depression,  as  on  November  16  and  20  (fig.  31),  and  the  high  tem- 
peratures with  the  high  urea  and  rheumatic  pains  on  November  18. 

With  reference  to  the  relation  of  sexual  activity  to  the  seasonal 
alteration  of  the  excretion  of  uric  acid,  and  the  high  blood  pressure 
which  coUsBmia  produces,  I  believe  that  some  increase  of  sexual  feel- 
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ing  in  women  is  commonly  present  in  the  days  following  the  menstrual 
flow,  and  this,  as  we  see  from  fig.  32,  exactly  corresponds  with  some 
collasmia  and  its  high  blood  pressure  and  low  temperature. 

In  reference  to  fig.  31, 1  have  met  with  several  cases  in  which 
women  suffered  from  pain  in  the  abdomen  of  the  nature  of  coUc, 
due,  I  believe,  to  gout  of  the  intestines  (see  chapter  x.)  coming  regu- 
larly month  after  month,  even  for  years,  just  8-10  days  after  a  period 
and  corresponding,  I  have  no  doubt,  with  the  rheumatic  pains  which 
others  experience,  as  on  the  evenings  of  the  5th,  6th,  7th  and  8th 
days  after  the  period  in  fig.  32.  This  pathology  has  several  times 
been  justified  by  success  in  treatment. 

Sir  W.  F.  Wade  makes  the  interesting  remark  that  menstruation, 
relieves  the  headache,  depression  and  other  signs  of  chlorosis,  but 
they  return  afterwards  and  are  worse  (British  Medical  *  Journal, 
1872,  vol.  ii.,  p.  35).  This  certainly  refers,  (1)  as  regards  improve- 
ment, to  the  early  period  of  stimulation  corresponding  to  the  raised 
temperature,  October  13, 14  and  15  (fig.  32),  and  to  the  low  uric  acid, 
November  13  (fig.  31) ;  and  (2)  as  regards  the  subsequent  deteriora- 
tion, to  the  subnormal  temperature  in  fig.  32  and  to  the  high  uric 
acid  in  fig.  31. 

Sir  W.  F.  Wade  likens  these  effects  to  those  produced  by  vene- 
section, and  says  that  venesection  relieves,  but  that  after  each 
repetition  the  symptoms  return  more  quickly  and  severely. 

It  is  not  difficult  to  see  why  a  venesection  should  relieve,  for 
every  similar  loss  of  blood  is  followed  by  a  rise  of  temperature — 
probably  the  result  of  the  blood  being  cleared  of  uric  acid  by  the 
venesection  tending  to  reduce  its  alkalinity  and  therefore  its  power 
of  holding  uric  acid  in  solution. 

This  might  raise  the  question  whether  the  rise  of  temperature 
from  the  13th  to  the  15th  was  not  due  to  the  loss,  but  this  figure 
itself  shows  us  that  the  temperature  was  raised  before  this  began, 
and  that  it  fell  to  normal  on  the  16th  before  the  loss  of  blood  had 
ceased. 

When  the  excretion  of  uric  acid  exceeds  the  relation  tg  the  urea 
excreted  along  with  it  of  1-35  there  is  some  excess  of  uric  acid  in 
the  blood  (coUsemia),  and  this  is  proportional  to  the  extent  by  which 
uric  acid  exceeds  this  relation  to  urea,  and  proportional  also  to  the 
absolute  quantity  of  urea.  Thus  an  excretion  of  1-25  on  a  total  urea 
excretion  of  350  grs.  a  day  will  furnish  4*0  grs.  of  uric  acid  for  pas- 
sage on  that  day,  while  an  excretion  of  1-25  in  relation  to  an  excre- 
tion of  600  grs.  of  urea  will  furnish  6*9  grs.  of  uric  acid.  And  it 
appears  that  the  obstruction  of  capillaries,  and  all  the  secondary 


Digitized  byLjOOQlC 


156  UBIC  ACID — CHAPTER  IV 

symptoms  and  phenomena  are  proportional  to  the  absolute  quantity 
of  uric  acid  present  in  the  blood  from  hour  to  hour. 

If  urea  varies  only  with  body  weight,  and  does  not  exceed  the 
physiological  level  (3^  grs.  per  pound  per  day),  uric  acid  will  vary 
only  with  body  weight,  and  the  amount  available  will  be  relatively 
the  same  in  all  cases.  But  if  a  man  takes  more  animal  food  than 
is  required  to  keep  urea  at  the  physiological  level,  he  will  not  only 
introduce  more  uric  acid  than  the  man  who  only  takes  what  is 
necessary,  but  he  will  also  form  more,  just  as  he  forms  more  urea, 
and  will  in  both  ways  come  to  have  a  larger  quantity  available  for 
solution  in  his  blood.  Hence  the  evil  effect  of  living  almost  entirely 
on  animal  food,  as  some  people  have  accustomed  themselves  to  do. 
On  the  other  hand,  urea  can  be  kept  about  the  required  physio- 
logical level  if  those  foods  containing  large  quantities  of  uric  acid 
or  its  equivalents  are  not  taken.  The  normal  formation  of  uric 
acid  in  relation  to  normal  urea  will  be  harmless  if  the  unneces- 
sary introduction  of  uric  acid  is  kept  as  low  as  possible,  and  these 
two  points — sufficient  urea  without  unnecessary  uric  acid — must  be 
the  aim  of  diet  treatment  in  these  diseases. 

In  place  of  rheumatism  and  gout  I  see  one  disease,  an  arthritic 
irritation  due  to  the  presence  of  urates.  This  in  some  circumstances 
may  be  limited  to  one  joint  (gout),  or  may  affect  several  joints  and 
possibly  the  heart  also,  either  contemporaneously  or  in  succession 
(rheumatism). 

Ebstein  and  others  have  shown  that  the  introduction  of  urates  in 
solution  into  the  tissues  produces  local  irritation,  and  it  appears  that 
the  irritation  is  greater  when  the  urates  are  in  solution  than  when 
deposited  in  solid  form.  Indeed,  it  is  no  uncommon  thing  to  find 
in  the  post-mortem  room  a  toe-joint  plastered  with  urates  when  the 
patient  had  complained  of  no  local  irritation,  and  even  given  perhaps 
no  history  of  gout.  They  had  evidently  been  there  some  time,  and 
had  caused  no  trouble.  On  the  other  hand,  the  ingestion  of  a  little 
acid  wine  or  beer  will  cause,  say,  often  within  half-an-hour,  retention 
of  some  urate  (probably  in  solution)  in  certain  joints,  which  from 
hard  work  ^or  previous  irritation  are  less  alkaline,  and  thus  bring 
about  considerable  pain  and  inflammation,  which  whether  it  is 
called  gout  or  rheumatism,  is  due  to  urate  irritation.  I  have  scores 
of  times  produced  some  such  irritation  in  myself,  knowing  every  step 
in  the  chain  of  causation ;  and  having  this  knowledge,  I  have  recog- 
nised the  causation  of  joint  irritation  in  gouty  or  rheumatic  patients, 
by  drugs  given  by  others,  or  myself,  for  other  purposes. 

I  will  undertake  to  produce  an  arthritis,  clinically  indistinguish- 
able from  gout  or  rheumatism,  in  any  member  of  the  profession  who 
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is  in  good  general  health.  All  that  is  necessary  is  to  get  a  little  urio 
aoid  into  the  blood,  and  when  the  defective  capillary  circulation, 
high  blood  pressure,  slow  pulse,  scanty  urine,  and  more  or  less 
headache  and  mental  depression  show  that  it  is  actually  present, 
administer  as  quickly  as  possible  some  acid  or  other  drug  which 
interferes  with  the  solubility  of  uric  acid,  and  drives  it  from  the 
blood  into  the  tissues  (see  cases  in  chapter  xvi.)*  It  will  probably 
be  also  necessary  to  work  or  produce  some  slight  irritation  in,  or  in 
the  neighbourhood  of,  the  joints  to  be  most  affected.  Thus  a  man 
who  gets  gout  because  he  drinks  some  extra  beer  on  Saturday  night* 
gets  it  in  the  wrist  of  that  hand  which  he  has  used  most  in  his 
trade,  and  we  must  follow  Nature  to  this  extent  if  \ye  wish  to  repro- 
duce the  clinical  picture  of  gout.  But  it  is  the  same  with  all  the 
other  diseases  I  have  mentioned;  each  one  can  be  produced  or 
intensified  by  the  intentional  introduction  of  uric  acid  into  the 
blood,  bearing  in  mind  the  laws  which  govern  its  solubility.  So 
that  if  anyone  doubts  whether  headache  is  due  to  uric  acid  he  has 
only  to  swallow  certain  quantities  of  the  substance  under  conditions 
which  do  not  interfere  with  its  remaining  in  solution,  to  convince 
himself.  The  same  method  may  be  used  for  the  investigation  of 
many  other  diseases,  and  I  have  applipd  it  to  investigate  the  causa- 
tion of  ansamia  (chapter  xii.). 

In  atteinpting  to  estimate  the  effects  of  uric  acid  on  the  meta- 
bolism of  the  body  as  a  whole,  it  must  never  be  forgotten  that  the 
depressant  effect  tends  to  increase  itself,  so  that  when  the  ball  is  set 
rolling  it  will  go  on.  Thus  uric  acid  is  commonly  in  excess  in  the 
blood,  because  it  is  more  than  usually  alkaline  (i.e.,  a  more  than 
usually  good  solvent  of  uric  acid) ;  but  the  effect  of  an  excess  of  uric 
acid  in  the  blood  is  a  diminution  of  the  capillary  circulation  in  all  the 
organs  and  tissues,  and  results  of  this  are,  among  other  things, 
diminished  digestion  and  absorption  of  food,  diminished  interchange 
between  the  blood  and  the  tissues ;  that  is,  a  general  slackening  of 
metabolism ;  and  this  in  turn  causes  a  lessened  formation  of  urea, 
and  of  acids  and  acid  salts  which  usually  keep  pace  with  urea.  But 
falling  acidity  of  the  urine  means  increasing  alkalinity  of  the  blood 
and  (so  long  as  plenty  of  urate  is  available  for  solution)  more  and 
more  marked  collsamia ;  and  thus  depression  of  mind,  body,  and 
metabolism  increase  indefinitely.  But  if,  before  depression  of  meta- 
bolism has  led,  as  it  ultimately  does,  to  much  atrophy  of  tissue,  a 
drug  is, given  which  clears  the  blood  of  uric  acid,  the  process  may  be 
completely  reversed,  for  when  the  blood  is  cleared  of  uric  acid  there 
is  again  a  free  circulation;  digestion  and  absorption  of  food  are 
resumed,  and  f^ee  metabolism  in  the!  tissues  proceeds ;  the  forma^ 
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tion  of  urea  and  of  acids  rises,  a  steady  and  progressive  metabolism 
is  started,  and  the  blood  is  kept  clear. 

I  am  often  asked  whether  the  effects  of  smaJl  doses  of  drugs 
which  clear  the  blood  of  uric  acid  are  not  out  of  all  proportion  lo  the 
quantity  taken ;  why  does  a  very  niinute  dose  of  a  nitrite,  a  few 
grains  of  a  sulphate,  or  a  small  fraction  of  a  grain  of  calomel,  free 
all  the  capillaries,  cure  headache  or  mental  depression,  and  alter  the 
whole  condition?  Truly  the  effect  is  disproportioned  to  the  dose, 
and  much  more  uric  acid  may  be  retained  than  a  fraction  of  a  grain 
of  calomel  could  possibly  combine  with. 

But  the  explanation  is  easy  if  we  remember  that  each  of  these 
drugs,  supposing  it  clears  the  blood  of  uric  acid  for  only  a  minute  or 
two,  starts  an  upward  metabolism  which  progresses  long  after  the 
direct  effect  of  the  drug  has  ceased. 

The  drug  is  like  the  percussion  cap  in  the  cartridge ;  it  does  not 
furnish  the  force  which  drives  the  bullet ;  it  supplies  the  spark  which 
ignites  the  powder.  That  an  apparently  insignificant  dose  sometimes 
produces  severe  and  long-lasting  pains  in  the  joints  is  analogous,  the 
drug  having  started  a  process  which  continues  after  its  action  ceases. 

We  must  remember  that  uric  acid  retained  locally  tends  to  act 
as  a  filter,  and  to  retain  all  uric  acid  at  hand,  therefore  when  such  a 
filter  action  begins  the  blood  may  be  cleared  for  some  time. 

It  has  been  suggested  by  several  of  my  critics  that  I  have  been 
led  by  personal  interest  and  experiences  to  attach  undue  importance 
to  the  rdle  of  uric  acid  in  production  of  disease.  It  has  often, 
indeed,  appeared  to  me  probable  that  I  might  not  escape  this  error. 
Yet,  in  considering  my  position,  I  can  honestly  say  I  have  spared 
and  still  spare  no  pains  to  subject  all  my  assertions  to  the  most 
«  rigid  tests,  and  that  I  made  none  until  the  evidence  appeared  to 
be  extremely  strong. 

I  have  been,  therefore,  delighted  to  find  that  uric  acid  taken  by 
the  mouth  is  at  once  absorbed  and  added  to  the  urates  in  the  blood 
and  tissues,  as  this  supplies  the  means  of  applying  the  experimental 
method  to  the  uric  acid  causation  of  disease. 

I  thus  obtain  not  only  the  convenience  of  experimenting  more 
accurately  on  myself ;  but  anyone  who  doubts  the  power  of  uric  acid 
in  variations  of  circulation,  nutrition  and  metabolism,  can  easily 
test  most  of  the  points  in  his  own  person. 

It  is  now  possible  for  anyone  to  slow  capillary  circulation,  raise 
the  blood  pressure,  slow  the  pulse,  and  reduce  urine  per  hour  by 
swallowing  uric  acid.  But  it  must  be  remembered  that  the  first 
effect  is  to  raise  the  acidity  of  the  urine  and  diminish  the  alkalinity 
of  the  blood,  so  that  uric  acid  is  cleared  out  of  the  blood,  and  the 
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excretion  in  the  urine  is  dinainished.  While  this  is  occurring  blood 
pressure  is  lowered,  the  pulse  and  capillary  circulation  are  quickened, 
and  excretion  of  urine  increased,  for  which  reason  a  dose  of  uric 
acid  will  temporarily  cure  a  uric  acid  headache.  Next  day,  however, 
or  whenever  the  acidity  falls,  uric  acid  passes  in  excess  into  the 
blood,  and  collaemic  symptoms  appear. 

I  regard  such  a  practical  experiment  as  an  infinitely  better  guide 
to  the  effects  of  uric  acid  on  the  capillaries  than  an  injection  of  any 
quantity  into  the  vessels  of  animals. 

For  even  if,  say,  10  grs.  of  uric  acid  were  injected  into  my  own 
blood  stream,  a  freeing  of  capillaries  and  a  fall  of  blood  pressure 
rather  than  a  rise  would  result,  and  further,  unless  my  blood  had 
been  previously  rendered  strongly  alkaline,  this  uric  acid  would  not 
remain  in  it  more  than  a  very  few  moments,  but  would  be  retained 
in  tlie  liver,  spleen,  joints  and  other  tissues,  causing  some  gouty 
pains  probably,  but  no  rise  of  blood  pressure. 

To  affect  blood  pressure  with  uric  acid  it  must  be  introduced  and 
passed  through  the  blood  in  combination  with  an  alkali. 

The  introduction  of  an  alkali  into  the  blood  will,  however, 
produce  no  effect  on  blood  pressure  if  there  is  no  uric  acid  for 
combination  purposes,  while  mere  absence  of  uric  acid  -kom  the 
blood,  owing  to  previous  removal  by  excretants,  will  occasion  free 
capillaries,  lowered  blood  pressure,  quick  pulse,  profuse  urine, 
and  improvement  in  the  blood  decimal  value  (see  also  Fatigue, 
chapter  viii.). 

I  summarise  by  saying  that  uric  acid  acts  as  a  factor  in  causation 
of  disease  in  one  of  two  ways : — 

(1)  As  a  direct  local  irritant  when  present  in  any  tissues  in 
considerable  quantity  and  probably  still  in  solution  or  suspension 
as  a  colloid  quadriurate  (see  next  chapter). 

(2)  As  an  obstructor  of  capillaries,  affecting  the  circulation, 
nutrition,  function  and  temperature  of  all  the  organs  and  tissues 
of  the  body,  and  producing  high  blood  pressure,  directly  affecting 
the  heart  and  the  vessel  walls,  and  otherwise  influencing  the  intra- 
cranial, thoracic  and  chylopoietic  circulations. 

It  is  chiefly  as  an  obstructor  of  capillaries  that  I  shall  treat  of 
uric  acid  in  the  following  chapters. 

By  this  action  on  the  circulation  it  controls  physiology,  and 
determines  the  slow  or  quick  combustion  of  the  human  body,  just 
as  shutting  or  opening  the  flues  determines  that  of  the  kitchen  fire. 

The  old  theory  (that  excess  of  uric  acid  in  the  urine  is  the  result 
of  deficient  combustion)  explains  nothing,  but  this  newly-acquired 
knowledge  (that  deficient  combustion  is  caused  by  that  excess  of 
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uric  aoid  in  the  blood  of  which  excess  in  the  urine  is  an  index) 
explains  everything. 

With  this  knowledge  power  over  physiology  is  doubled,  and 
power  over  pathology  trebled  and  quadrupled.  Indeed,  in  fields  of 
the  treatment  of  disease  where  empiricism  formerly  reigned,  some^ 
thing  approaching  mathematical  accuracy  can  now  be  substituted. 

In  a  number  of  disease  processes  it  is  literally  true  that  when  we 
have  controlled  uric  acid  we  have  controlled  disease ;  and  what  must 
be  deduced  from  preceding  chapters  are  the  ways  and  means  for 
controlling  uric  acid ;  and  in  following  chapters  the  action  of  urio 
acid  in  each  disease. 

In  every  case  we  should  be  able  to  stop  its  action ;  but  removal 
of  results  must  depend  on  their  nature  as  well  as  on  the  tissues 
affected.  We  should,  for  instance,  be  able  to  dissolve  and  remove 
urates  from  any  tissue  in  the  body :  but  the  place  they  have  occupied 
will  be  filled  by  a  scar  and  not  by  normal  tissue,  for  pouring  water 
on  the  fire  will  not  rebuild  the  ruins.  Therefore,  though  increase  of 
knowledge  strengthens  our  power  over  disease,  it  is  far  from  absolute, 
and  prevention  is  much  better  than  cure. 

Persons  ingesting  uric  acid  with  meat  and  tea  may  be  thus 
divided  :^  (1)  Those  who  are  frequently  ailing,  and  in  ailing  days  ex- 
crete nearly  all  the  uric  acid  stored  in  the  preceding  period  of  health 
(as,  for  instance,  a  patient  who  remarked  after  two  years  on  diet, 
**  Now  I  am  always  well,  on  the  old  diet  I  was  never  well  ").  They 
do  not  accumulate  much,  and  as  a  rule  do  not  suffer  seriously,  hence, 
perhaps,  the  saying  that  creaking  doors  hang  longest.  (2)  Those  who 
with  strong  digestions  and  vigorous  nutrition  are  well  for  fifty  or 
sixty  years  and  then  suddenly  break  down;  these  accumulate  in 
their  bodies  large  quantities  of  uric  acid,  and  when  nutrition  begins 
to  fail  with  advancing  age  it  rushes  into  the  blood  and  then  pneu- 
monia (see  chapter  ix.),  Bright's  diseetse,  or  cerebral  hsemorrhage 
suddenly  supervenes.  Even  here  there  have  been  probably  not  a 
few  warning  signs,  which  if  heeded  would  have  made  it  possible  to 
prolong  life. 

It  is  always  unsafe  to  swallow  uric  acid,  but  in  some  its  effects 
are  almost  instantaneous ;  in  others  they  may  be  deferred  for  years, 
and  then  come  with  accumulated  force.  This  is  a  question  of  solu- 
bility. 

Those  who  have  retained  most  take  longest  to  get  free,  hence  as 
a  rule  the  cure  of  arthritis  is  slower  thaji  that  of  coUaBmia. 

The  effect  of  uric  acid  on  metabolism  is  first  to  stimulate  and  then 
to  depress,  and  both  are  results  of  its  mechanical  influence  on 
capillary  circulation. 
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CHAPTER  V. 


Uric  Acid  and  the  Circulation. 

Dr.  Liveing  records  (**  Megrim  or  Sick  Headache,"  p.  329)  that 
the  pulse  during  an  attack  of  megrim  is  slow  and  of  high  tension 
(see  fig.  44).  And  soon  after  I  discovered  that  by  influencing  uric 
acid  I  could  produce  or  remove  the  headache,  I  also  noticed  that 
in  altering  uric  acid  I  automatically  altered  the  rate  and  tension  of 
the  pulse ;  I  therefore  eventually  formulated  the  conclusion  {British 
Medical  Journal,  January,  1889,  p.  291)  that,  *\ccBteris  paribus, 
arterial  tension  varies  with  the  amount  of  uric  acid  circulating  in 
the  blood,"  with  the  rider  that,  in  so  far  as  it  depended  on  uric 
acid,  I  could  alter  it  in  either  direction. 

I  thus  acquired  the  belief  that  uric  acid  not  only  accounted  for 
the  headache,  but  also  for  the  high  tension  pulse  and  cold  extremi- 
ties, and  that  as  it  obstructed  the  capillaries,  and  so  raised  the  ten- 
sion, it  produced  slowing  of  the  pulse,  in  accordance  with  Marey's 
law  that  pulse  rate  varies  inversely  as  arterial  tension.  He  says, 
"  Le  coBur  bat  d*autant  plus  fr6quemment  qu'il  6prouve  moins  de 
peine  k  se  vider,"  and  explains  that  the  chief  obstacle  to  the  heart's 
systole  is  the  resistance  **  que  le  sang  ^prouve  k  s'ecouler  des 
art^res  dans  les  veines  k  travers  les  petits  vaisseaux."  Again  ;  **  La 
Vitesse  du  sang  augmente  si  la  force  du  coeur  augmente,  ou  si  la 
resistance  des  petits  vaisseaux  diminue,*'  and  he  expresses  the 
effect  of  the  arterial  tension,  produced  by  the  resistance  in  these 
little  vessels  on  the  rate  of  the  heart's  action,  by  saying,  "  le 
coeur  pr^cipite  ses  battements  k  mesure  que  la  tension  arteri- 
elle  leur  fait  moins  d'obstacle."  (**  Circulation  du  Sang,"  pp. 
315-336.) 

As  to  the  signs  of  **  forte  tension  arterielle,"  he  mentions 
**  pulsations  rares,  le  coeur  se  vide  difficilement,  le  penetration  du 
11 


Digitized  by 


Google 


( 


i 


162  URIC  ACID — CHAPTER  V 

sang  dans  les  art^res  est  lente— le  dicrotisme  n'a  que  peu  d*am- 
plitude  "  ;  and  again,  **  Le  resserrement  des  petits  vaisseaux,  cause 
primitive  de  cette  tension  ^lev^e  des  artdres,.  se  traduit  par  le 
diminution  du  volume  des  extremit^s  par  la  moindre  coloration 
des  teguments,  par  Tabaissement  de  la  temperature  p^riph^rique  '*  *^ 
Briefly—  all  the  signs  of  uric  acid  headache  and  related  conditions. 

If  my  premisses  and  deductions  are  sound  and  uric  acid  influ- 
ences the  circulation  as  I  believe,  it  follows  that  it  dominates  the 
function,  nutrition,  and  structure  of  the  human  body  to  an  unim- 
agined  extent,  and  instead  of  affecting  the  structure  of  the  few  com- 
paratively insignificant  fibrous  tissues  in  which  it  is  found  after 
death,  it  may  direct  the  development,  life  history,  decay  and  disso- 
lution of  every  tissue,  from  the  most  important  nerve  centres  and 
most  active  glands,  to  the  matrix  of  the  nails  and  the  structure  of 
the  skin  and  hair. 

Turning  to  physiology,  we  find  the  excretion  of  uric  acid  varies 
inversely  as  the  acidity  of  the  urine.  Figs.  1,  2  and  3  serve  to 
demonstrate  this,  and  as  regards  pathology  and  drug  action  a  few 
hours'  work  such  as  that  shown  in  fig.  3  will  suffice.  Take  a  dose 
of  citrate  of  potash,  and  as  the  acidity  falls  uric  acid  will  rise,  or 
take  an  acid,  and  as  acidity  rises  uric  acid  will  fall,  and  the  corre- 
sponding eff'ects  on  the  capillary  reflux  will  be  visible. 

As  regards  physiology,  the  large  excretion  in  the  a.m.  and  early 
p.m.  hours  (fig.  3)  is  familiar,  for  the  late  Sir  W.  Roberts 
(**  Urinary  and  Renal  Diseases,"  p.  71)  tells  us  that  the  quantity 
secreted  during  what  he  has  called  **  the  alkaline  tide  "  is  three 
times  as  large  as  at  other  periods.  Those  who  have  followed  my 
description  of  fig.  8  will  have  seen  that  this  is  not  due  to  increased 
formation  of  uric  acid,  but  to  the  previous  storage  or  retention  in 
the  tissues  during  the  high  acidity  period  of  the  previous  night, 
and  that  the  quantity  of  uric  acid  excreted  on  any  given  morning 
is  proportional  to  this  and  to  the  fall  in  acidity  of  the  urine.  They 
have  seen  also  that  by  altering  the  acidity  of  the  urine  (that  is,  the 
alkalinity  of  the  blood),  any  large  excretion  of  uric  acid  in  the 
morning  hours  can  be  prevented. 

But  in  physiological  conditions  there  is  a  large  excretion  of  uric 
acid  in  the  morning,  and  for  reasons  given  in  the  description  of  fig. 
3,  the  uric  acid  producing  this  large  excretion  traverses  the  blood  on 
its  way  to  the  kidney,  while  in  the  later  p.m.  hours  there  is  a  low 
excretion  of  uric  acid,  and  the  blood  is  more  or  less  free. 


*  Prev.  ref.,  p.  549. 
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It  follows  from  this,  and  reasons  previously  adduced,  that  uric 
acid  is  in  excess  in  the  blood  during  certain  hours  daily,  and  more  or 
less  completely  absent  during  certain  hours  of  each  evening  and 
night  (fig.  3). 

Uric  acid  is  in  excess  daily  from  about  4  or  5  a.m.  to  about 
2  p.m.  (see  figs.  2  and  3),  and  is  more  or  less  completely  absent 
from  about  2  p.m.  to  midnight.  There  is  occasionally  a  slight  rise 
of  uric  acid  above  urea  in  the  afternoon  hours,  8.30  and  6.30  p.m., 
represented  probably  in  fig.  3  by  the  slight  fall  of  acidity  at  5  p.m. 
and  between  6  and  10  p.m.,  but  this  varies  with  diet,  exercise, 
and  other  factors,  and  need  not  now  detain  us. 

If  arterial  tension  varies  with  the  amount  of  uric  acid  circulating 
in  the  blood,  and  if,  as  Marey  shows,  arterial  tension  or  blood  pres- 
sure controls  the  rate  of  the  heart's  action,  it  follows  that  the  pulse 
in  physiological  conditions  will  be  slower  and  of  higher  tension  in  the 
a.m.  hours  and  up  to  about  2  p.m.,  and  quicker  and  of  lower  tension 
in  the  p.m.  hours  up  to  about  midnight. 

I  cannot  doubt  that  this  is  the  case.  I  am  confident  that  all 
clinical  observers  will  uphold  this  statement,  and  Marey  himself 
says :  '*  On  observe  le  matin  au  reveil  un  ralentissement  du  pouls 
avec  tous  les  caracteres  de  la  forte  tension :  le  soir  contraire  le  pouls 
s*acc^l^re  et  pr^sente  le  caract^re  de  la  tension  faible."  ('*  Circula- 
tion du  Sang,"  p.  350.) 

Again,  if  pulse  rate  is  a  measure  of  arterial  tension  or  blood 
pressure,  and  this  is  (other  things  equal),  a  measure  of  the  obstruc- 
tion of  capillaries,  it  follows  that  the  capillaries  are  most  obstructed 
in  the  a.m.  hours  and  freest  in  the  p.m.  hours. 

We  have  fairly  abundant  evidence  that  this  is  the  case,  for, 
according  to  Marey,  the  difference  of  temperature  in  the  rectum 
from  that  in  the  mouth  is  a  measure  of  the  contraction  of  the  vessels 
of  the  skin ;  the  greater  the  difference  of  these  temperatures  the 
greater  the  contraction  of  the  skin  vessels  and  vice  versd.  In  fig. 
5  it  is  observable  that  these  temperatures,  in  physiological  con- 
ditions, are  far  apart  in  the  a.m.  hours  up  to  2  p.m.  or  rather 
later,  and  much  closer  together  in  the  p.m.  hours,  proving  that  the 
skin  vessels  are  relatively  obstructed  in  the  former  and  free  in  the 
latter,  which  Is  in  absolute  accord  with  the  physiological  fluctuations 
in  the  excretion  of  uric  acid  as  shown  in  fig.  3. 

Independent  proof  exists  that  the  capillaries  are  obstructed  in 
these  same  hours  in  another  important  organ  of  the  body,  namely, 
the  kidney,  for  fig.  3  shows,  in  common  with  nearly  all  excretion 
curves  in  this  volume,  that  urine  is  scanty  up  to  2  or  3  p.m.,  and 
tends  to  be  profuse  in  the  p.m.  hours. 
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It  has  been  shown  that  the  flow  of  urine  may  be  stopped  by 
faradising  the  central  end  of  the  vagus  nerve,  which  causes  contrac- 
tion of  the  renal  vessels  (British  Medical  Jowmal,  **  Epitome,"  1895, 
p.  104),  so  that  contraction  diminishes  the  flow  of  urine,  and  dilata- 
tion increases  it. 

Obstruction  of  renal  vessels,  therefore,  in  physiological  conditions 
is  greatest  when  excretion  of  uric  acid  most  exceeds  its  normal 
relation  to  urea,  and  is  least  in  the  evening  and  night  when  uric  acid 
is  furthest  below  its  normal  relation  to  urea. 

In  the  case  of  the  kidneys  there  is  evidence  that  the  renal  capil- 
laries are  directly  obstructed  by  uric  acid  in  the  blood,  and  the 
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possibility  of  an  intermediate  factor  is  negatived  by  the  fact  that  the 
urinary  water  varies  hourly  and  daily  throughout  life  (and  alike 
in  physiology,  drug  action,  and  pathology),  inversely  with  the 
height  of  the  uric  acid  above  its  normal  relation  to  urea. 

The  consequence  is  that  in  controlling  uric  acid,  excretion  of 
water  by  the  kidney  can  also  be.  controlled,  and  we  have  to  some 
extent  seen  in  chapters  ii.  and  iii.,  that  nearly  the  whole  group  of 
so-called  diuretic  drugs  furnishes  instances  of  this  law,  for  they  pro- 
duce diuresis  and  also  altered  blood  pressure,  pulse  rate,  temperature, 
formation  of  urea  and  liberation  of  physiological  energy  by  clearing 
the  blood  and  urine  of  uric  acid  ;  while  if  for  any  reason  they  fail  to 
clear  the  blood,  none  of  these  effects  appear. 
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If  uric  acid  diminishes  eKcretion  of  urinary  water  by  obstraoting 
the  renal  capillaries,  it  follows  that  drugs  with  like  action,  such  as. 
digitalis  or  erythrophlaBum,  in  contracting  the  arterioles  and  raising 
tension,  should  produce  a  like  result.  I  have  quoted  from  Sir  T. 
Lauder  Brunton's  researches,  showing  that  this  is  the  case.  He 
says  ("  Pharmacology  and  Therapeutics,"  ed.  iii.,  p.  430):**  Thus 
Mr.  Power  and  I  found  that  on  injecting  digitalis  into  the  circulation 
of  a  dog  the  blood  pressure  rose,  but  the  secretion  of  urine  was  either 
greatly  diminished  or  ceased  altogether.  Here  it  is  evident  that  the 
renal  vessels  had  contracted  so  much  as  to  prevent  the  circulation 
through  the  kidney,  notwithstanding  the  rise  that  had  taken  place 
in  the  blood  pressure.  After  a  while  the  blood  pressure  began  to  fall, 
and  then  the  secretion  of  urine  rose  much  above  its  normal,  showing 
that  the  general  blood  pressure  was  then  able  again  to  drive  blood 
into  the  kidneys." 

And  Sir  T.  L.  Brunton's  figure  of  the  excretion  of  urine  during 
the  action  of  erythrophlsBum,  which  he  has  kindly  allowed  me  to 
reproduce,  indicates  the  same  thing  (see  fig.  33). 

In  the  case  of  digitalis,  and  other  drugs  of  similar  action,  the 
diuresip  has  been  wrongly  credited  to  the  rise  of  pressure,  with 
which  Sir  T.  L.  Brunton's  figure  and  facts  show  that  it  does  not 
completely  correspond.  The  first  effect  of  these  drugs  is  to  retain 
some  water,  and  then,  as  the  arterioles  are  relaxed  and  blood  pres- 
sure falls,  this  passes  out,  producing  a  marked  temporary  diuresis. 

Digitalis  and  erythrophlsBum  thus  parallel  what  occurs  in  the 
uric  acid  headache,  in  epilepsy,  hysteria,  and  other  conditions  of 
high  tensipn  pulse  and  obstructed  capillaries.  While  the  capillaries 
are  obstructed  and  pressure  high,  the  water  is  retained  in  the  blood 
and  tissues,  but  later  when  the  capillaries  are  freed  and  pressure 
falls,  it  passes  out  in  a  more  or  less  copious  diuresis,  and  urinary 
water  is  thus  inversely  as  uric  acid  excretion,  and  inversely  as 
obstruction  of  the  capillaries. 

We  shall  see  that  the  capillaries  of  the  lungs  are  obstructed  in 
the  same  way  and  in  the  same  relation  to  the  excretion  of  uric  acid 
as  those  of  the  skin  and  kidneys,  and  what  has  been  said  about  the 
excretion  of  water  from  the  kidneys  might  be  applied  to  that  from 
the  lungs,  for  both  of  these  vary  together,  in  physiological  and  path- 
ological conditions,  inversely  with  the  height  of  the  uric  acid  above 
urea  in  the  urine. 

These  facts  alone,  to  say  nothing  of  the  striking  evidence  from 
other  tissues  and  organs,  suffice,  I  think,  to  prove  that  high  arterial 
tension  or  blood  pressure  in  man,  occurring  either  physiologically  or 
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pathologioally,  is  due  to  obstruction  of  c&pillaries,  and  that  the  most 
important  cause  of  this  obstruction  is  the  presence  of  a  relative  excess 
of  uric  acid  in  the  blood  stream.  See  also  figs.  64  and  66,  for  the 
changes  in  pulse  rate  and  blood  pressure. 

There  are  no  facts  against  this  explanation  of  what  has  been 
observed,  and  hundreds  in  its  favour ;  for  not  only  does  it  explain 
innumerable  events  in  physiology  and  a  still  larger  number  in  path- 
ology, but  it  provides  power  (hitherto  unknown)  to  control  these 
events  and  sequences. 

Having  thus  concluded  that  excess  of  uric  acid  in  the  blood 
stream  produces  obstruction  of  capillaries  throughout  the  body,  we 
may  consider  the  manner  of  its  action. 

I  have  nothing  definite  to  offer,  but  I  believe  that  we  shall  gain 
by  keeping  the  more  probable  ways  in  our  mind's  eye. 

(1)  Uric  acid  may  act  like  digitalis,  or  erythrophlseum,  and  these 
we  learn  from  Sir  T.  Lauder  Brunton  (previous  reference,  pp.  996 
and  273),  act  locally  on  the  vessels  of  an  artificial  circulation,  and 
in  the  case  of  erythrophlseum,  after  division  of  the  cord,  so  that  all 
question  of  action  on  the  vaso*  motor  centre  is  removed. 

(2)  It  may  act  directly  on  and  through  the  vaso-motor  centre. 

(3)  There  is  a  third  possibility,  though  I  believe  this  has  never 
been  suggested  by  anyone  except  myself.  Should  it  work  out,  it 
might  come  to  much  the  same  thing  as  the  local  action  theory  No.  1. 

It  was  suggested  by  watching,  as  I  have  done  for  years,  the 
extremely  tedious  filtration  of  the  gelatinous  urate  of  silver  through 
the  asbestos  fibre  filter  as  used  in  Haycraft's  process  for  the  esti- 
mation of  uric  acid  (see  chapter  xviii.). 

I  reflected  that  if  the  capillaries  resembled  in  any  way  the 
interstices  of  that  asbestos  filter,  if  uric  acid  were  present  in  the 
blood  stream  in  some  similar  gelatinous  form,  and  if  the  heart  had 
to  drive  it  through  these  capillaries,  it  might  have  great  difficulties 
to  encounter,  and  might  occasionally  meet  with  partial  failure. 

In  other  words,  the  obstruction  thus  produced  in  the  capillaries 
may  be  mechanical  and  not  vital. 

To  test  this  possibility,  I  took  some  kidneys  and,  fixing  a  cannula 
in  the  renal  artery,  measured  the  quantity  of  water  or  salt  solution 
that  poured  out  of  the  renal  vein  in  a  given  time  and  under  a  given 
hydrostatic  pressure. 

I  then  added  small  quantities  of  finely  divided  oatmeal,  flour, 
mud  and  other  things,  and  watched  their  effect  on  the  flow. 

And  lastly,  I  took  some  gelatinous  urate  of  silver,  washed  it  free 
from  chemicals,  and  added  it  to  the  solution.    I  found  that  it  had  a 
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far  more  powerful  effect  on  the  circulation  than  the  other  substances, 
and  comparatively  small  quantities  sufficed  to  stop  almost  completely 
the  flow  from  the  renal  vein. 

As  regards  the  quantity  of  uric  acid  in  the  blood,  if  we  have 
say  035  per  cent,  urea  in  the  blood,  or  30  to  35  grs.  in  the  wholes 
quantity  (10  pints),  and  uric  acid,  as  in  the  urine,  in  the  relationt 
to  it  of  1  to  35,  then  there  may  be  normally  in  the  blood  abou^ 
001  per  cent,  of  uric  acid  or  one  grain  in  the  whole  quantity. 

This  quantity  of  uric  acid  might  correspond  with  an  average 
number  of  granules,  say  1  to  15  red  cells  (see  p.  91),  and  when  the 
granules  are  to  red  cells  as  1  to  1  we  should  have  *015  per  cent.  o£ 
uric  acid  in  the  blood,  and  it  appears  from  the  figures  given  on  p.  76 
that  about  twice  this  quantity  may  occur  in  some  pathological 
conditions  (cerebral  haemorrhage). 

In  the  urine  you  may  get  18  grs.  in  say  50  ozs.  of  water,  ok 
about  7  grs.  to  a  pint,  which  is  1  in  1,250,  and  this,  even  when 
diluted  with  three  volumes  of  water  (1  of  urine  in  4,  or  1  of  uric 
acid  in  5,000)  greatly  blocks  the  asbestos  filter. 

It  is  not  greatly  to  be  wondered  at  that  uric  acid  in  the  blood  ia 
the  proportion  of  1  in  87,400,  or  1  granule  to  20  or  25  red  cells, 
considerably  blocks  the  capillary  blood  paths,  and  given  a  strong 
heart,  causes  a  blood  pressure  of  say  100  mm.  of  mercury ;  whilst 
1  granule  to  1  red  cell,  or  uric  acid  in  the  blood  in  the  proportion  of 
1  to  5,823,  causes  a  blood  pressure  of  150  mm.  of  mercury. 

The  condition  in  which  uric  acid  causes  obstruction  is  probably 
when  it  is  in  solution  in  the  normal  phosphates  of  the  blood  stream, 
in  which  there  are  also  present  some  alkaline  salts  of  potash  or 
soda.  We  know  that  uric  acid  or  urates  in  solution  with  phosphate 
of  soda  in  a  test  tube,  will,  when  cooled  or  treated  with  other 
chemicals,  deposit  in  a  similar  colloid  or  gelatinous  form ;  and  it  is 
possible  that  in  the  blood  something  of  the  same  kind  occurs  when 
there  is  a  change  of  solubilities,  or  a  balance,  as  it  were,  between 
alkalies  and  acids.  The  action  of  salts  of  hthia,  for  instance,  makes 
it  practically  certain  that  it  is  upon  the  neutral  phosphates  of  the 
blood  that  the  solubility  of  uric  acid  in  that  and  probably  other 
fluids,  cl^efly  depends. 

This  condition  of  the  blood  may  be  compared  to  a  snow  shower 
in  the  atmosphere,  when  the  crystals  come  in  large  or  small  groups 
and  finally  in  a  storm,  obstructing  the  highways.  For  convenience 
I  shall  give  it  the  provisional  name  of  coUsemia,  to  be  used  as  an* 
equivalent  to  uricacidaemia,  when  I  discuss  the  powers  of  urates  ia 
obstructing  the  capillaries. 
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Such  floating  masses  of  colloid  in  the  tiny  blood  paths  must, 
even  when  not  very  numerous,  greatly  hinder  capillary  circulation, 
and  they  may  adequately  account  for  all  the  phenomena  of  obstruc- 
tion as  seen,  for  instance,  in  the  skin  in  migraine,  and  of  high  blood 
pressure  as  measured  in  the  radial  artery,  while  they  will  account 
for  several  otherwise  inexplicable  points  in  the  connection  of  disease 
with  the  excretion  of  uric  acid  in  the  urine. 

Mr.  J.  B.  Saul,  F.I.O.,  who  has  kindly  undertaken  from  time  to 
time  to  examine  conditions  affecting  the  solubility  of  this  colloid 
uric  acid,  has  brought  out  some  points  which,  if  not  entirely  new, 
are  well  worth  remembrance  while  we  consider  the  question. 

It  appears  that  uric  acid  or  urates,  in  solution  with  phosphate  of 
soda,  will  throw  down  a  bulky  colloid  precipitate  if  rapidly  cooled, 
or  if  the  solution  is  rendered  faintly  acid  ;  a  similar  solution  of 
alkaline  urates  does  not  give  an  immediate  precipitate  on  cooling, 
but  on  addition  of  a  little  acid  a  colloid  precipitate  is  at  once  thrown 
down.  And  this  colloid  precipitate  is  said  to  consist  of  a  combina- 
tion of  acid  urate  of  sodium  and  uric  acid,  the  so-called  quadriurate 
of  Sir  W.Roberts. 

Speaking  broadly  then,  there  are  two  things  which  will  bring 
down  colloid  uric  acid  in  the  test  tube,  one  being  cold  and  the  other 
slight  acidification. 

It  appears  probable  that  the  acidification  acts  in  the  tube  as 
I  have  pointed  out  that  acids  act  in  the  body,  i.e.,  they  convert 
a  cerliain  amount  of  the  neutral  phosphate  of  soda  (a  solvent  of 
uric  acid),  into  acid  phosphate  of  soda  (not  a  solvent),  so  that 
some  of  the  uric  acid  is  precipitated  ;  and  if  this  is  so  the  effect 
of  a  given  dose  of  acid  will  depend  on  the  amount  of  neutral  phos- 
phate of  soda  it  meets  in  the  blood,  just  as  I  have  shown  (again 
with  Mr.  Saul's  help,  see  chapter  ii.)  that  the  effect  of  a  given 
dose  of  lithia  depends  on  the  amount  of  phosphate  it  meets. 

It  seems  there  is  a  certain  point  where  there  is  a  balance  between 
acid  and  alkali  (depending  also  somewhat  on  the  quantity  of  phos- 
phates) when  colloid  uric  acid  tends  to  be  thrown  out  in  the  blood 
stream  just  as  in  the  glass  test  tube  {collcBmic  point).  But  if,  when 
this  condition  is  present  in  the  human  test  tube,  you  givp  an  acid 
you  get  such  a  decided  precipitation  of  uric  acid  that  it  is  caught  up 
in  the  liver,  spleen  and  fibrous  tissues  (gout),  and  the  blood  is  rapidly 
cleared,  just  as  it  is  generally  relatively  clear  in  acute  gout,  or  still 
more  markedly  in  acute  rheumatism  ;  the  urine  now  contains  less 
than  normal,  and  blood  pressure  falls  because  the  capillaries  are 
free.     If,  on  the  other  hand,  an  alkali  is  given  when  there  is  coll- 
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SBmia  from  a  balance  of  alkalies  and  acids  in  presence  of  phosphate 
of  soda,  blood  pressure  remains  high  and  arine  scanty  and  full  of 
uric  acid,  and  this  continues  whilst  alkali  is  given,  and  as  long  as 
there  is  any  uric  acid  for  solution.  If  the  supply  ceases  and  the 
alkali  is  continued,  there  is  eventually  a  fall  of  blood  pressure  and 
a  diuresis. 

This  at  first  seems  as  if  solubility  in  the  blood  formed  an  excep- 
tion to  that  in  the  test  tube,  in  that  alkalies  prevent  the  precipitation 
of  colloid  uric  acid  in  the  glass,  and  yet  alkali  in  the  blood  does  nob 
lower  blood  pressure.  But  I  think  the  exception  apparent  rather 
than  real ;  for  if  in  a  condition  of  coUaBmia  we  give  an  alkali,  this 
^  may  indeed  dissolve  some  of  the  precipitate  in  the  blood,  but  as  its 
effect  is  also  to  bring  fresh  uric  acid  into  the  blood  from  the  liver, 
spleen  and  fibrous  tissues  (reversing  the  action  of  acids  in  driving 
it  out  of  the  blood  into  the  tissues),  the  condition  of  collaBmia  may 
remain  much  as  before  until  the  supply  of  uric  acid  fails,  and  then, 
as  we  know,  capillary  reflux  quickens  and  blood  pressure  falls, 
though  the  alkali  is  continued. 

When  the  supply  of  uric  acid  fails  there  is  a  diuresis  in  spite  of 
the  alkali,  just  as  there  is  a  diuresis  under  salicylates  when  the 
excretion  of  uric  acid  is  falling. 

The  storage  of  uric  acid  in  the  liver  and  spleen  (retention)  has 
exactly  the  same  mechanism  as  its  retention  in  any  other  fibrous 
tissue  in  gout  or  rheumatism.  In  all  these  conditions  the  blood  is 
relatively  clear  of  uric  acid  and  the  granules  are  few. 

When  the  fibrous  tissues  of  the  liver  are  less  alkaline  than  the 
blood,  uric  acid  tends  to  collect  upon  and  around  them  just  as  in 
the  fibrous  tissues  of  the  great  toe ;  in  these  and  all  fibrous  tissues 
there  is  constantly  throughout  life  a  retention  of  uric  acid  when 
alkalinity  is  diminishing,  and  a  corresponding  solution  and  excretion 
of  uric  acid  when  alkalinity  is  increasing,  this  accounting  for  the 
almost  momentary  fluctuations  in  its  excretion  in  the  urine,  and  the 
correspondingly  frequent  fluctuatioDs  in  capillary  reflux  and  blood 
granules. 

Some"^*  writers  find  this  process  incomprehensible  ;  but  I  consider 
it  simple  enough,  for  uric  acid  is  always  present  in  solution  round 
the  colloid  granules,  and  the  dissolved  uric  acid  tends  to  pass  in  one 
direction  or  the  other  through  the  membranes  of  the  body  according 
to  the  ordinary  laws  of  the  diffusion  of  crystalloids. 

This  law  is  here  conditioned  by  the  well-known  fact  that  uric 

•  Dr.  A.  B.  Conklin,  Milwaukee  Medical  Journal^  July,  1902,  p.  192. 
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acid  attracts  uric  acid,  as,  for  instance,  a  little  thrown  on  a  filter 
will  almost  completely  clear  a  urine  of  uric  acid,  even  if  only  poured 
quickly  through  it  once  or  twice. 

This  attraction  is  dependent  on  the  amount  of  alkali  present 
in  the  urine,  and  I  have  made  some  experiments  to  ascertain  this 
point. 

The  fact  that  uric  acid  thus  attracts  uric  acid  has  heen  demon- 
strated for  years  in  every  waterless  urinal ;  for  the  moment  a  urine 
falls  on  a  cru^  of  uric  acid  or  urates  it  leaves  behind  as  an  addition 
to  the  crust  from  one  half  to  two-thirds  of  the  contained  uric  acid, 
according  to  its  acidity. 

But  an  alkaline  urine  deposits  no  uric  acid ;  on  the  contrary  it 
resumes  some  from  the  deposits  over  which  it  passes;  though  as 
urines  are  generally  acid  the  deposits  on  the  urinal  increase. 

The  same  thing  probably  occurs  in  all  the  fibrous  tissues  as 
well  as  in  the  liver  and  spleen.  When  there  are  accumulations  or 
deposits  in  the  fibrous  tissues  of  the  liver,  and  the  blood  and  tissue 
fluids  round  them  are  slightly  alkaline,  the  accumulated  uric  acid 
attracts  more  from  the  blood  and  fluids ;  on  the  other  hand^  when 
the  blood  and  fluids  are  highly  alkaline  they  absorb  uric  acid  from 
the  deposits. 

Hence  gout  and  rheumatism  occur  in  those  special  fibrous  tissues 
which,  from  the  action  of  acids,  cold  or  local  injuries,  are  least 
alkaline  when  the  blood  contains  much  uric  acid. 

All  the  uric  acid  traversing  the  slightly  alkaline  part  is  held  and 
retained,  hence  Sir  A.  Garrod's  observation,  confirmed  by  my  own 
(see  p.  76),  that  blood  drawn  from  an  inflamed  area  contains  little 
or  no  uric  acid. 

This  can  be  demonstrated  as  regards  the  liver  and  spleen,  and 
appears  in  all  my  figures  of  the  results  of  swallowing  Uric  add. 
When  this  occurs  and  the  blood  is  not  well  supplied  with  solvents  the 
excretion  in  the  urine  does  not  rise,  for  all  the  uric  acid  swallowed 
must  pass  through  the  liver,  and  there  meets  with  other  uric  acid 
and  is  retained.  Hence  there  is  no  increase  of  uric  acid  in  the 
blood,  no  slowing  of  capillary  reflux,  no  increase  of  granules ; 
whereas  if  solvents  are  supplied  (salicylates  or  alkalies)  the  uric 
acid  swallowed  is  able  to  pass  the  liver  and  arrives  in  the  urine 
grain  for  grain ;  the  capillary  reflux  is  slowed  and  the  granules  in 
the  blood  increased. 

In  illustration  I  will  briefly  cite  a  few  facts.  A  morning  urine, 
full  amber,  clear,  sp.  gr.  1024,  and  slightly  acid,  contains  *084  per 
cent,  of  uric  acid;  the  same  passed  through  the  uric  acid  filter 
contains  *06048  per  cent.,  a  slight  loss  because  it  is  slightly  acid. 
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The  same  urine  with  10  per  cent,  of  dilute  acetic  acid  added 
when  filtered  yields  only  *03024  per  cent.,  the  increase  of  acidity 
causing  a  great  loss  by  retention. 

The  same  urine,  made  alkaline  to  the  point  of  precipitation  of 
the  phosphates  by  means  of  a  little  solid  caustic  potash,  during 
filtration  takes  up  an  enormous  amount  of  uric  acid  from  the  filter 
(about  six  times  its  original  quantity)  and  is  found  to  contain 
•5376  per  cent. 

Another  morning  urine,  sp.  gr.  1026,  containing  *08736  per 
cent,  of  uric  acid,  and  after  filtration  -0672. 

The  same  urine  made  alkaline  with  liq.  ammonisB  gives  *06048 
per  cent,  of  uric  acid,  the  ammonia  acting  as  the  reverse  of  a  solvent. 
We  know  that  ammonium  and  its  salts  are  injurious  in  gout  and 
rheumatism,  and  do  not  increase  the  excretion  of  uric  acid. 

The  same  urine  with  as  much  phosphate  of  soda  added  as  it  will 
dissolve  in  the  cold,  when  passed  through  the  filter  yields  -10752 
per  cent,  of  uric  acid,  thus  demonstrating  that  the  phosphate  has 
acted  as  a  solvent. 

An  evening  and  night  urine  (amber,  clear,  sp.  gr.  1017,  acidity 
neutralised  by  4*3  cc.  of  decinormal  soda  solution  to  10  cc.  of  urine) 
yielded  -05376  per  cent,  of  uric  acid,  and  after  passing  the  uric  acid 
filter  -02633  per  cent.  Note  the  smaller  original  quantity  in  the 
night  urine  and  the  greater  proportional  retention  on  the  filter 
owing  to  higher  acidity.  The  morning  urine  yielded  only  ^  of  its 
uric  acid  to  the  filter,  the  night  urine  yielded  almost  exactly  ^  of 
what  it  contained ;  the  exact  parallel  of  what  occurs  in  the  body : 
the  night  serum  tends  to  throw  out  a  little  uric  acid,  leaving  it  in 
the  joints  and  fibrous  tissues  of  the  body ;  the  day  serum  (especially 
that  of  the  morning)  tends  to  take  up  a  little  uric  acid  from  the  same 
joints  and  fibrous  tissues  and  pass  it  in  excess  in  the  urine.  So 
that  the  condition  of  the  urine  in  relation  to  the  uric  acid  filter  is  a 
reliable  index  of  the  condition  of  the  blood  serum  during  the  hours 
of  its  excretion.  ^ 

The  same  urine,  with  bicarbonate  of  potash  added,  took  up  a 
little  from  the  uric  acid  filter  and  yielded  -0672  per  cent.,  and  after 
the  addition  of  a  similar  quantity  of  bicarbonate  of  soda  -07056  per 
cent. 

The  small  difference  between  these  two  I  attribute  to  difference 
in  rate  of  filtration,  for  absolute  identity  in  this  matter  is  scarcely 
possible ;  a  slightly  thicker  filter  paper  may  cause  slower  filtration, 
and  a  solvent  will  take  up  or  a  precipitant  throw  out  more  uric  acid 
on  to  the  filter. 
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But  in  no  case  can  these  little  differences  in  rate  of  filtration 
account  for  the  enormous  differences  between  the  effects  of  acids 
and  alkalies ;  it  is  only  in  the  case  of  salts,  having  a  small  action 
either  way,  that  slight  causes  of  variation  are  of  consequence. 

The  same  urine  with  the  addition  of  a  little  citrate  of  potash 
(gr.  XV.)  yielded  after  filtration  *02016  per  cent.,  and  after  a  similar 
amount  of  acid  tartrate  of  potash  -02352  per  cent. 

But  this  urine,  plus  a  small  quantity  of  decinormal  soda  splution 
stopping  short  of  complete  neutrality,  at  once  took  up  a  large  quan- 
tity from  the  uric  acid  on  the  filter  and  yielded  '10752  per  cent. 

On  another  occasion  a  urine  of  4  p.m.  containing  *08064  per  cent, 
of  uric  acid,  after  passing  through  the  uric  acid  filter,  diminished  to 
'07056.  When  mixed  with  two  or  three  grains  of  carbonate  of 
lithia,  it  took  up  a  considerable  quantity  of  uric  acid  from  the  filter, 
and  then  contained  13440  per  cent.  Lithia  therefore  acts  fairly 
strongly  as  a  solvent  in  glass,  and,  as  we  have  seen,  it  is  not  a 
solvent  when  administered  by  mouth,  only  because  it  never  reaches 
the  uric  acid  in  the  body. 

Another  night  urine  (sp.  gr.  1012,  acidity  neutralised  by  2  cc.  of 
decinormal  soda  solution  to  10  cc.  iirine)  before  filtration  contained 
*03024  per  cent,  of  uric  acid,  after  the  filter  *02352  per  cent.,  a  rela- 
tively slight  loss,  probably  owing  to  lower  sp.  gr.  and  greater  dilu- 
tion as  compared  with  previous  specimens. 

The  addition  of  grs.  iii.  of  sodii  carb.  to  25  cc.  of  urine  gave 
after  passing  the  uric  acid  filter  "18816  per  cent,  of  uric  acid — a 
great  increase. 

The  use  of  a  similar  quantity  of  magnesii  caxb.  yielded  -14784 
per  cent,  of  uric  acid. 

The  addition  of  grs.  iii.  of  urea  caused  a  yield  of  03024  per  cent., 
Le.,  it  appeared  to  some  extent  to  prevent  retention  by  the  uric  acid 
filter. 

The  addition  of  saHcylate  of  soda  almost  up  to  saturation  yielded 
•09408  per  cent. 

And  the  same  experiment  repeated  with  somewhat  quicker  filtra- 
tion yielded  06048  per  cent. ;  in  both  the  salicylate  clearly  acting  as 
a  solvent. 

The  same  urine  with  sodii  saUcyl.  almost  to  saturation  and  with 
8  per  cent,  of  dilute  acetic  acid  yielded  -0672  per  cent,  of  uric  acid, 
that  is,  the  acid  slightly  increased  rather  than  diminished  the  solvent 
effect  of  salicylate. 

This  is  interesting,  as  it  is  the  exact  parallel  of  what  occurs  in 
the  body,  where  acids  rather  increase  the  excretion  of  uric  acid 
under  salicylates. 
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Salicylates  also  act  best  in  acute  conditions  with  fever,  when  the 
alkalinity  of  the  blood  is  low,  and  act  inefficiently  in  chronic  condi- 
tions with  debility,  ^when  the  alkalinity  is  high. 

For  the  same  reason  they  act  well  in  cold  seasons  and  cold 
climates,  badly  or  not  at  all  in  hot  seasons  and  in  warm  climates. 

Again,  an  evening  urine,  full  amber,  sp.  gr.  1030,  acidity  neutral- 
ised by  9  cc.  of  decinormal  soda  solution  to  10  cc.  of  urine. 

Uric  acid  before  filtration,  '08064  per  cent. 

After  filtration,  '04704  per  cent. 

25  cc.  of  the  same  urine  with  2  cc.  acid  acet.  dil.  gives  after 
filtration  02688  per  cent. 

The  same  plus  acetic  acid,  also  salicylate  of  soda  nearly  to 
saturation,  yields  after  uric  acid  filtration  '1008  per  cent. 

The  same  with  11  cc.  of  decinormal  soda  solution  yields  4512 
per  cent,  after  filtration. 

The  same  with  soda  solution  as  above  and  salicylate  of  soda 
almost  to  saturation  yields  '24192  per  cent. 

The  above  experiment  shows  the  great  effect  of  a  salicylate  in 
overcoming  the  retentive  action  of  an  acid ;  for  the  acidulated 
urine  yielded  f  of  its  uric  acid  to  that  on  the  filter,  while  the 
same  acidulated  urine  with  salicylate  of  soda  added,  yielded 
nothing  to  the  filter,  but  on  the  contrary  took  up  from  it  extra 
uric  acid  to  the  extent  of  i  of  the  original  quantity.  So  that 
the  total  solvent  power  of  the  salicylate  was  here  equal  to  '07392 
per  cent. 

There  seems  to  be  no  interference  between  alkalies  and  salicy- 
lates here  in  strong  solutions,  as  the  result  of  their  combined  action 
is  if  anything  more  than  the  sum  of  their  separate  effects  ;  but  this 
does  not  hold  for  more  dilute  solutions  of  these  solvents,  and  their 
combined  effect  is  then  very  decidedly  less  than  the  sum  of  their 
separate  effects. 

The  same  urine  with  addition  of  5  to  6  per  cent,  of  borax  yields 
'1344  per  cent,  of  uric  acid. 

An  evening  and  night  urine,  amber,  clear,  sp.  gr.  1017,  acidity 
equal  to  3  cc.  of  decinormal  soda  solution  to  10  cc.  of  urine,  yields 
•04704  per  cent,  of  uric  acid. 

The  same  urine  plus  salicylate  of  soda  in  the  proportion  of  1  to  46 
by  weight,  yielded  after  filtration  -04032  per  cent.,  i,e,,  there  was  no 
solvent  effect,  and  I  had  previously  found  that  small  quantities  of 
salicylate  were  neutral. 

If  I  diminished  the  acidity  of  this  urine  to  |  of  the  original 
quantity,  it  became  almost  neutral  to  the  uric  acid  filter  and  yielded 
•04032  per  cent. 
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I  then  prepared  a  mixture  in  equal  parts  of  the  two  uriues,  so 
that  it  contained  half  the  amount  of  salicylate  and  half  the  amount 
of  alkali,  and  the  result  one  would  have  expected  to  be  equal  to 
•04032,  but  I  only  got  -02688. 

I  then,  using  the  same  urine,  doubled  the  amount  of  salicylate 
that  produced  04032,  and  got  after  filtration  -05376. 

I  also  doubled  the  alkali  and  got  *0504. 

I  then  doubled  both  alkali  and  the  salicylate  in  a  specimen  of  the 
same  urine,  and  expected  the  result  to  be  about  0-5376,  but  it  was 
only  03024. 

This  seems  to  show  that  where  these  solvents  are  present  in 
such  small  amounts  that  there  is  only  a  slight  solvent  action,  the 
result  is  not  equal  to  their  united  action,  but  to  something  less; 
instead  of  causing  a  slight  solution,  the  efifect  of  mixing  the  two 
solvents  (salicylates  and  alkalies)  is  to  diminish  their  action  and 
cause  a  slight  retention. 

This  is  much  what  we  see  in  the  living  bodv,  nsunely,  that  if 
salicylates  are  losing  power  and  alkalies  gaining,  there  is  what  1 
have  called  **  a  dead  point "  between  the  two,  a  decided  retention 
of  uric  acid  producing  occasionally  a  somewhat  disastrous  relapse 
in  the  arthritis  of  gout  or  rheumatism. 

It  is  obvious  why  salicylates  act  well  in  conditions  of  fever  and 
high  acidity  of  urine,  for  acids  do  not  diminish,  but  rather  increase 
their  solvent  powers  ;  also  why  they  act  feebly  in  conditions  of  de- 
bility and  with  slightly  acid  or  alkaline  urine,  for  alkalies  diminish 
their  solvent  powers. 

These  solvents  cannot  be  present  in  the  blood  except  in  some- 
vrhat  dilute  solutions,  so  that  such  experiments  furnish  a  complete 
explanation  of  their  action. 

It  is  obviously  wrong  to  let  patients  perspire,  or  to  wrap  the 
joints  in  cotton  wool  while  salicylates  are  given.  Alkalies  and 
heat  pull  together,  salicylates  with  fever  or  with  cold  and  acids  go 
together;  but  to  mix  salicylates  with  alkalies  or  heat  is  a  fatal 
mistake,  and  often  accounts  not  only  for  their  failure  to  do  good, 
but  for  their  injurious  action  (see  cases  in  chapters  ix.,  xvi.  and 
elsewhere). 

We  can  range  the  above  substances  in  the  order  of  solvent  power 
somewhat  as  follows:  First  come  the  alkalies,  potash,  soda  and 
magnesia,  next  their  carbonates,  and  behind  them  their  bicarbon- 
ates,  solvent  power  obviously  falling  as  the  amount  of  alkali  dim- 
inishes ;  next  come  the  salicylates  in  strong  solutions,  and  lastly 
borax  and  phosphate  of  soda. 
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Among  the  notable  things  assisting  retention  are  acids,  liq. 
ammonisB,  citrate  of  potash  and  acid  tartrate  of  potash ;  the  two 
last  no  doabt  act  as  solvents  in  the  body,  but  that  is  only  after 
their  conversion  into  carbonates,  which  are  powerful  solvents. 

The  action  of  liq.  ammonisB  is  interesting,  as  its  effect  in  clearing 
the  blood  of  uric  acid  and  relieving  migraine  and  depression  is 
familiar;  and  even  the  inhalation  of  diluted  ammonia  fumes  will 
produce  quite  a  marked  improvement  in  some  of  these  conditions. 

Some  evidence  that  alkalies  have  a  solvent  action  in  collaemia 
is  kindly  furnished  by  Dr.  T.  Wilson,  of  Wallsend-on-Tyne,  who 
reports  that  his  headaches  have  been  cured  by  my  diet,  and  that  his 
own  remedy  was  bicarbonate  of  soda  when  the  attack  was  coming 
on,  and  this  always  gave  relief  in  from  five  to  ten  minutes. 

Acting  on  this,  I  tried  some  bicarbonate  of  soda  for  a  slight 
headache  with  undoubted  effect,  but  as  I  took  it  in  warm  water,  I 
am  still  in  some  doubt  whether  the  hot  water  or  the  alkali  did  good, 
for  both  heat  and  alkali  would  tend  to  prevent  collaemia. 

I  have  since  seen  many  cases  in  which  somewhat  large  doses  of 
alkali  relieved  uric  acid  headache  by  rendering  the  colloid  more 
soluble,  and  therefore  less  capable  of  blocking  the  capillaries. 

The  following  experience  elucidates  these  points,  One  day  when 
I  was  taking  an  alkali  and  had  got  my  urine  almost  continually 
alkaline,  I  was  feeling  very  well  (as  I  thought)  because  there  was 
little  or  no  uric  acid  to  get  into  solution  in  the  blood,  I  took  some 
rhubarb  for  lunch,  and  very  soon  after  was  taken  with  a  slight  but 
distinct  headache.  I  suppose  that  on  an  alkali  I  was  well,  not 
because  I  bad  no  uric  acid  in  the  blood,  but  because  with  plenty  of 
alkali  I  was  on  the  alkaline  side  of  the  collsemic  point,  and  that 
the  rise  of  acidity  affcer  lunch,  reinforced  by  the  acid  of  the  rhubarb 
(see  fig.  66),  brought  the  blood  to  the  neutral  or  collaBmic  point, 
causing  a  rise  of  blood  pressure  and  headache.  Dr.  Wilson,  it  is 
interesting  to  note,  regards  acids  as  poisons,  and  records  several 
instances  in  which  the  taking  of  vinegar  or  an  acid  wine,  such  as 
sherry,  seemed  to  bring  on  an  attack  of  headache.  And  it  is  quite 
possible  that  if  the  alkalinity  of  the  blood  is  high,  or  he  had  been 
taking  an  alkali,  the  acid  would  bring  his  blood  to  the  collsemic 
point  and  produce  a  headache,  as  the  rhubarb  appeared  to  do  with 
me.  And  such  a  headache  might  be  cured  either  by  taking  more 
acid  to  clear  the  blood  of  uric  acid  completely,  or  by  taking  an  alkali 
to  escape  the  coUaamic  point  in  that  direction. 

I  have  seen  quite  a  number  of  patients  who  assert  that  a  dose  of 
an  ordinary  acid  mixture  brought  on  a  headache,  though  a  much 
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larger  number  have  had  headaches  thus  prevented  or  cured.  Yet 
the  report  of  the  minority  may  have  been  just  as  true  as  that  of  the 
majority. 

I  have  notes  of  several  cases  in  which  an  attack  of  asthma  was 
relieved  by  a  dose  of  sodii  bicarb.,  a  difficult  matter  to  explain  unless 
by  the  above  considerations  (see  chapter  ix.). 

When  I  had  frequent  headaches  and  much  uric  acid,  alkalies 
would  produce  or  increase  headache,  but  possibly  I  did  not  take 
enough  alkali  to  combine  with  the  uric  acid  present  and  carry  it 
beyond  the  collsBmic  point. 

If  this  is  correct,  we  see  that  the  cause  of  the  onset  of  headache 
or  depression,  with  high  blood  pressure,  in  the  early  a.m.  hours  is 
the  gradual  change  of  reaction  from  the  acid  tide  of  the  night, 
through  the  collsBmic  point  to  the  alkaline  tide  of  the  morning, 
which  may  coincide  with  plus  alkalinity  of  the  blood  and  low  acidity 
of  the  urine.  I  believe  that  the  pulse  is  often  slower  and  blood- 
pressure  higher  about  5  or  6  a.m.  (time  of  coUsBmic  point)  in 
spite  of  being  warm  in  bed,  than  an  hour  or  two  later,  though  the 
lowest  acidity  of  the  urine  may  not  be  reached  till  about  8  or 
9  a.m.  (see  fig.  3). 

During  the  lowest  acidity  of  the  urine  and  the  greatest  alkalinity 
of  the  blood  (9  a.m.)  there  may  be  more  uric  acid  in  the  blood  than 
during  the  coUaamic  point  (6  a.m.) :  but  as  some  is  in  better 
solution  owing  to  the  larger  amount  of  alkali  available,  there  may  be 
less  collsBmia  and  blocking  of  capillaries  at  9  a.m.  than  at  6  a.m. 

Therefore  there  may  be  less  high  blood  pressure,  headache  and 
depression  at  9  a.m.  than  at  6  a.m.,  though  the  amount  of  uric 
acid  in  the  blood  is  greater  at  the  former  hour  than  at  the  latter. 

And  this  is  one  of  the  conditions  under  which  collsBmia  is  not 
co-extensive  with  uricacidaemia. 

Again,  the  low  blood  pressure  and  soft  pulse  resulting  from 
continued  muscular  exercise  may  be  due  to  the  solution  of  the 
coUsBmia  by  the  plus  alkali  and  increased  temperature,  as  well  as  to 
lowered  pressure  produced  by  increased  area  of  circulation  in  the 
muscular  tissues.  When  exercise  has  ceased,  and  acidity  of  the 
urine  is  rising  and  alkalinity  of  the  blood  falling,  it  passes  again 
through  the  coUeemic  point,  with  headache,  depression,  and  high 
blood  pressure  of  fatigue  in  cases  where  there  is  enough  uric  acid  to 
produce  severe  collsemia,  and  as  a  matter  of  fact  this  fatigue  can  be 
put  off  by  taking  an  alkali,  provided  the  quantity  of  available  uric 
acid  is  not  large. 

Another  point  which  it  may  explain  is  the  value  of  alkalising  the 
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urine  (with  citrate  of  potash,  for  instance)  in  acute  Bright's  disease 
(c/.  the  late  Sir  W.  Roberts  **  Urinary  and  Benal  Diseases,"  ed.  iv., 
p.  436),  for  this  not  only  lowers  blood  pressure  by  dissolving  some  of 
the  colloid,  but  also  renders  the  substance  of  the  kidney  alkaline, 
and  so  prevents  retention  and  aids  excretion  of  uric  acid. 

As  a  test  I  gave,  in  a  case  of  chronic  Bright's  disease  with  high 
blood  pressure  and  slow  pulse,  enough  citrate  of  potsksh  to  alkalise 
the  urine  almost  throughout  the  twenty-four  hours;  but  this, 
though  continued  for  more  than  a  week,  neither  increased  the  urine, 
lowered  the  blood  pressure,  nor  quickened  the  pulse,  at  least  to  any 
marked  extent ;  while  iodide  of  mercury  subsequently  very  distinctly 
quickened  the  pulse. 

Most  of  these  points  require  much  further  investigation,  but 
many  things  now  indicate  that  collsemia  causes  high  blood  pressure, 
and  this  serves  to  explain  more  or  less  completely  several  facts  other- 
wise inexplicable.  There  is  no  doubt  that  the  uric  acid  headache  is 
relieved  by  warmth,  such  as  plunging  the  hands  and  feet  in  hot 
water,  and  probably  the  real  explanation  is  the  efifect  of  the  warmth 
in  preventing  coUasmia,  thus  reversing  the  effect  of  washing  the 
hands  in  cold  water  in  Baynaud's  disease. 

Some  evidence  that  an  alkali  may  help  to  dissolve  collaBmia  so 
long  as  no  more  uric  acid  is  present  than  it  can  hold  in  solution,  is  to 
be  seen  in  the  cases  of  epilepsy  (chapter  vii.)  treated  with  an  alkali 
by  Dr.  C.  Mordhorst,  of  Wiesbaden,  as  well  as  in  the  case,  also 
recorded,  when  an  alkali  given  to  a  gouty  patient  apparently  pro- 
duced epilepsy  (see  also  remarks  on  these  cases  and  on  the  paper  of 
Dr>  Acker mann  in  the  same  chapter). 

I  have  seen  a  South  American  patient,  who  said  that  while  there 
he  oould  eat  a  large  quantity  of  meat ;  but  if  he  did  the  same  in  this 
cold  country  he  suffered  terribly  from  depression,  and  had  thus  been 
obliged  to  limit  his  quantity.  As  a  result  of  former  excess,  he  would 
have  retained  a  large  amount  of  uric  acid,  but  the  warm  climate 
might  tend  to  prevent  coUsemia ;  whilst  here,  even  if  less  uric  acid 
passed  through  his  blood,  there  miglit  be  more  severe  collaamia 
owing  to  the  precipitating  action  of  the  cold. 

I  believe  also  that  when  there  is  much  uric  acid,  exposure  to  cold 
causes  severe  collaBmia,  and  this  with  such  a  paralysing  effect  on 
circulation  and  nutrition  that  depression  of  nutrition  and  metabolism 
must  ensue.  Some  cases  of  mental  depression  are  much  worse  in 
the  cold  weather.  On  the  other  hand,  when  there  is  little  uric  acid 
cold  stimulates ;  it  raises  the  acidity  of  the  urine  and  lowers  the 
alkalinity  of  the  blood,  clearing  it  of  uric  acid  like  an  acid,  and 
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improving  nutrition  and  metabolism.  This  is  probably  the  explana- 
tion of  the  fact  that  persons  on  a  fleshless  or  uric-acid-free  diet  feel 
the  cold  less  than  those  who  take  flesh  constantly.  Cold  is  a  stimu- 
lant to  the  former,  but  as  it  helps  to  cause  severe  coUsBmia  in  the 
latter,  it  damps  rather  than  stimulates.  These  considerations  also 
explain  its  effects  on  the  nutrition  of  the  skin  and  the  important  part 
attributed  to  it  in  the  production  of  Bright's  disease  by  the  late 
Professor  Semmola. 

We  must  always  remember  that  cold  has  a  double  action  in  pre- 
cipitating uric  acid  in  the  blood :  (1)  the  direct  action  of  cold  as  in  the 
test  tube,  alkalinity  being  unaltered,  and  (2)  cold,  by  diminishing  the 
excretion  of  acids  in  perspiration,  diminishes  the  alkalinity  of  the 
blood. 

To  overcome  its  effects  alkali  must  be  very  plentiful,  for  it  must 
not  only  counteract  retention  of  acids  in  perspiration,  but  also  the 
direct  precipitating  effect.  Hence  in  cold  weather  alkali  must  be 
supplied  to  take  the  place  of  sunshine  or  an  extra  coat. 

This  treatment  would  not  suit  a  meat-eater  because  his  supplies 
of  Uric  acid  are  constant ;  whereas  on  diet  they  are  easily  kept  in 
solution  by  a  little  alkali.  And  the  circulation  curves  at  once  indi- 
cate the  absence  of  alkali,  for  cold  causes  retention,  followed  by  a 
rebound  quite  visible  in  the  curves  of  capillary  reflux  and  blood  pres- 
sure (see  flg.  40). 

I  never  advise  those  on  diet  to  k6ep  themselves  cool,  on  the  con- 
trary, I  udvise  them  to  keep  warm  and  avdid  retention  ;  since  warmth 
will  not  depress  and  fatigue  them  as  it  does  the  coUssmic  meat-eftter 
(see  '*  Physiology  and  Pathology  of  Fatigue,"  chapter  ii.  of  "  Diet 
and  Pood  "). 

I  notice  that  Herz  {Wiener  Klinikt  June  and  July,  1896,  v. 
abstract  in  the  British  Medical  Journal,  epitome,  November  28, 
1896)  points  out  that  the  smallest  vessels,  whose  walls  are  not 
muscular,  pulsate  more  vigorously  the  greater  the  rigidity  of  the 
tubes  connecting  them  with  the  heart,  and  argues  that  the  degener- 
ative processes  cannot,  as  supposed  by  Gull  and  Sutton,  begin  in  the 
smallest  vessels,  but  must  be  secondary  to  changes  in  the  arteribies 
and  larger  vessels. 

This  is  entirely  favourable  to  the  possibility  of  mechanical  obstruc- 
tion in  these  unmuscular  smallest  vessels,  and  the  obstruction  thus 
produced  reacts  on  the  larger  muscular  vessels  behind  and  gives  rise 
to  pressure  and  strain  and  eventual  degenerative  change. 

Some  interesting  points  with  regard  to  the  solubility  of  urie  acid 
in  the  blood  have  been  {Published  by  Dr.  G.  Mordhorst,  of  Wiesbaden, 
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in  "  Die  Bntstehung  und  Auflosung  der  Harnsaureverbindungen 
ansserhalb  und  innerhalb  des  Menschlichen  KOrpers/'  Zeitschr,  fur 
Klin.  Med.,  32  Bd.,  H.  1,  u.  2. 

He  distinguishes  two  forms  of  urate :  (1)  The  *  spherical  urate 
(which  probably  corresponds  to  the  colloid  urate,  investigated  by 
Mr.  Saul),  with  a  spheroidal  structure  under  the  microscope,  and 
(2)  the  needle  urate — the  biurate  or  acid  urate  of  sodium. 

The  spherical  urate  differs  from  the  needle  chiefly  in  its  alkaline 
content.  It  does  not  appear  to  be  a  definite  combination,  but  con- 
tains more  or  less  alkali  according  to  the  quantity  available  in  the 
fluid  in  which  it  is  dissolved  or  suspended. 

The  more  alkali  and  the  less  uric  acid  it  contains  the  more 
soluble  it  is ;  but  if  with  any  given  alkalinity  the  saturation  point  is 
exceeded,  the  urate  is  thrown  out  in  minute  spheres,  invisible  at  first, 
but  gradually  combining  into  visible  masses. 

The  spherical  urate  is  thus  suspended  not  dissolved;  but  the 
addition  of  a  solution  of  sodium  will  bring  it  again  into  solution,  or 
the  addition  of  an  acid  or  acid  salt  will  still  further  throw  it  out  of 
solution. 

The  longer  the  spherical  urate  has  been  in  suspension  the  more 
difficult  it  is  to  redissolve  it,  and  after  some  time  it  begins  to  decom- 
pose into  sodium  and  acid  urate  of  sodium  (needle  urate). 

If  a  solution  of  sodium  is  added  to  crystals  of  uric  acid,  spherical 
urate  is  formed,  and  becomes  visible  in  suspension  round  the  uric 
acid  crystals ;  with  excess  of  alkali  the  spherical  urate  passes  into 
complete  solution. 

The  spherical  urate  in  solution  or  suspension  is  that  which  occurs 
in  the  blood  and  tissue  fluids  ;  Mordhorst  does  not  find  in  the  blood 
any  urate  having  less  sodium  than  the  biurate  (needle  urate),  such 
as  the  quadriurate  of  the  late  Sir  W.  Boberts,  though  he  thinks  such 
a  quadriurate  may  be  a  stage  in  the  change  from  acid  urate  to  uric 
acid. 

A  perfect  gradation  thus  appears  by  addition  of  alkali,  from  uric 
acid,  through  quadriurate  andiacid  urate  up  to  spherical  urate,  and  a 
corresponding  change  in  the  reverse  direction  from  spherical  urate  to 
uric  acid  by  the  action  of  acids  or  acid  salts  reducing  alkali. 

Hence  everything  raising  sdkalinity  increases  the  solubility  of 
uric  acid,  and  everything  diminishing  alkalinity  diminishes  its  solu- 
bility, which  is  in  complete  accord  with  all  my  physiological  results 
in  the  human  body,  as  well  as  with  the  uric  acid  filter  results. 

Mordhorst  obtained  these  results  by  placing  uric  acid  or  urates 
under  the  microscope,  and  treating  them  with  solutions  of  caustic 
alkali,  salts,  or  acids. 
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When  the  spherioal  urate  is  in  solution  its  precipitation  is  brought 
about  by  over-saturation  of  the  containing  fluid,  which  may  be  pro- 
duced either  by  the  additioil  of  uric  acid,  taking  away  of  alkali, 
evaporation  or  cooling. 

Owing  to  defective  circulation,  the  fluids  in  the  slightly  vascular 
fibrous  tissues  and  cartilages  of  joints  tend  (as  Sir  A.  Garrod  has 
already  pointed  out)  to  be  less  alkaline  than  other  tissue  fluids,  but 
they  contain  the  same  quantity  of  spherical  urate  as  the  blood. 

The  spherical  urate  in  the  fluids  of  these  tissues  is  likely  to  be 
thrown  out,  partly  on  account  of  diminished  alkalinity  and  partly 
because  in  sedentary  conditions  the  fluids  are  not  moving  much 
between  and  through  the  tissues. 

This  spherical  urate  is  first  thrown  out  in  minute  particles,  which, 
however,  may  unite  and  congregate  into  larger  masses  many  times  the 
size  of  a  white  corpuscle.  These  increasing  masses  eventually  block 
the  lymphatic  vessels  of  the  part  and  give  rise  to  stasis,  pressure  and 
pain,  and  this  is,  according  to  Mordhorst,  the  causation  of  an  attack 
of  rheumatism,  with  local  swelling  and  tension. 

If  the  spherical  urate  is  left  in  situ  the  needle  urate  is  eventually 
deposited ;  but,  as  in  rheumatism,  there  comes  very  soon  a  general 
rise  of  alkalinity,  the  spherical  urate  is  redissolved  again  without,  it 
may  be,  leaving  any  needle  urate  ;  the  needle  urate  can  also  take  up 
alkali  and  pass  again  into  the  spherical  form. 

In  gout  the  spherical  urates  remaining  longer  in  suspension 
become  more  difficult  to  dissolve,  and  hence  the  needle  urate  is 
more  likely  to  be  thrown  out ;  but  it  is  the  spherical  urate  which 
causes  local  irritation  and  tissue  changes,  and  when  the  needle  urate 
is  thrown  out  irritation  ceases. 

Mordhorst  also  believes,  in  opposition  to  Ebstein,  that  necrosis 
of  tissue  is  entirely  secondary  to  the  throwing  out  of  the  spherical 
urate,  and  this  subject  he  has  treated  in  *'  Zur  Entstehung  der 
Dratablagerungen  bei  Gicht,"  Virchow*s  Archio,  148,  B.,  1897. 

I  can  give  but  an  outline  of  his  results  with  the  microscope,  but 
it  is  obvious  how  favourable  they  are  to  the  explanation  of  my  phys- 
iological results.  Dr.  Mordhorst  writes  to  me  :  "  I  am  convinced  of 
the  correctness  of  your  opinion,  that  the  uric  acid  is  retained  in  the 
tissues  of  the  different  organs  through  an  abnormally  low  alka- 
lescence '' ;  and  again  :  '*  I  am  of  opinion  that  Sir  William  Roberts 
has  made  the  mistake  to  believe  the  fluid  parts  of  the  body  to  be  a 
simple  solution  of  alkaline  and  neutral  salts,  whereas  it  is  a  solution 
the  alkalescence  of  which  is  considerably  reduced  through  the  pre- 
sence of  acid  salts  (mono-natrium  phosphate),  a  thing  still  more  the 
case  in  the  cartilage  and  tissue." 
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It  follows  from  Mordhorst's  results  that  the  more  alkali  the  phos- 
phates of  the  blood  and  tissue  fluids  contain  the  better  will  they  hold 
the  spherical  urate  (colloid  urate)  in  solution  ;  and  this  is  in  accord 
with  what  I  pointed  out  in  the  Medico- Chirurgical  Transactions 
(prey,  ref.)  that  binatrium  phosphate  given  with  sodii  bicarb,  in- 
creases excretion  of  uric  acid,  while  if  the  same  is  given  with  dilute 
phosphoric  acid,  or  even  with  a  salt  such  as  sulphate  of  sodium,  it 
causes  no  plus  excretion  of*  uric  acid,  but  perhaps  even  diminished 
excretion. 

It  interests  me  profoundly  that  Dr.  Mordhorst  should  see  reason 
to  suggest  that  the  spherical  (or  colloid)  urate  could  block  the  lym- 
phatics, and  thus  give  rise  to  some  of  the  phenomena  of  rheumatism, 
for  this  corresponds  with  my  suggestion  that  it  may  mechanically 
obstruct  the  blood  capillaries,  and  thus  account  for  the  phenomena 
of  defective  circulation  and  high  blood  pressure. 

Among  points  of  minor  interest,  he  lays  stress  on  the  influence  of 
cold  in  throwing  the  spherical  urate  out  of  solution,  and  its  bearing 
upon  the  causation  of  rheumatism  locally  in  certain  exposed  tissues, 
and  this  also  supports  the  explanation  I  have  given  of  the  limitation 
of  Baynaud's  disease  to  the  skin  and  superficial  structures  of  the 
thicker  parts  of  limbs. 

Dr.  Mordhorst  is  a  believer  in  the  presence  of  uric  acid  in  healthy 
blood,  and  thinks  that  von  Jaksch  and  Elemperer,  who  found  none, 
worked  on  too  small  quantities  (prev.  ref.,  p.  21  of  reprint). 

He  believes  that  blood  can  at  times  dissolve  more  uric  acid  than 
it  can  hold  in  solution,  and  this  is  in  favour  of  my  conclusion  that 
uric  acid  interferes  with  its  own  solubility  in  the  blood,  and  is  inter- 
esting in  reference  to  the  e£fects  of  alkalies,  since  they  may,  as  I 
have  suggested,  bring  much  uric  acid  into  the  blood,  and  yet  when 
there  may  fail  to  hold  it  in  complete  solution  and  so  produce  col- 
Isemia  and  high  blood  pressure,  while  some  increase  of  alkali  may 
redissolve  the  colloid  or  spherical  urate. 

He  points  out  that  the  effect  of  deficient  circulation  in  the  skin, 
v^hether  produced  by  cold  or  other  causes,  is  to  make  its  fluids  less 
alkaline,  so  that  they  become  supersaturated  with  urates,  and 
contain  the  spherical  urate  in  suspension.  If  this  is  so  the  defective 
circulation  produced  by  coUsemia  will  tend  to  perpetuate  it,  and 
hence  in  Baynaud's  disease  washing  the  hands  in  cold  water  may 
start  a  local  collsemia,  which  requires  a  great  change  of  general 
alkalinity  to  redissolve  it. 

I  subjoin  a  few  more  facts  on  the  relationship  of  urinary  water 
to  uric  acid  in  excretion.     In  my  notes  of  May  8,  1891,  uric  acid 


Digitized  byLjOOQlC 


i 


182  URIC   ACID — CHAPTER  V 

was  high,  hsiving  a  relation  to  urea  for  the  whole  twenty-four  hours 
of  1  to  22.  This  means  that  there  was  a  large  excretion  of  uric 
acid,  some  4^  grs.  of  it  being  washed  out  from  deposits  in  the  organs 
and  tissues,  and  passing  through  the  blood  on  its  way  to  the  kidney. 

Now  a  large  excretion  of  uric  acid  means  a  large  excretion  in 
the  alkaline  tide  periods  of  that  day. 

Consider  the  urinary  water  on  this  day ;  with  a  large  excretion 
of  uric  acid  the  water  of  seventeen  hours  equalled  only  600  cc,  or 
35  cc.  per  hour — a  very  low  excretion.  During  the  seven  hours  of 
the  night  it  was  570  cc,  or  81  cc.  per  hour;  the  water  retained 
during  the  day  was,  to  a  large  extent,  passed  out  when  the  high 
acidity  of  the  night  period  cleared  the  blood  of  uric  acid  (the  exact 
parallel  of  digitalis,  see  remarks  on  fig.  33). 

Take  another  day,  May  11,  when  the  uric  acid  bears  nearly  its 
normal  relation  to  urea,  namely,  1  to  32  ;  there  would  be  but  a  slight 
excretion  in  the  alkaline  tide,  and,  in  accordance  with  our  premisses, 
little  or  none  passing  through  the  blood;  and,  under  these  con- 
ditions, the  water  for  seventeen  hours  of  the  day  was  1370  cc,  or 
80  cc  in  the  hour ;  while  the  excretion  in  seven  hours  of  the  night 
was  630  cc,  or  90  cc.  per  hour.  On  May  8  the  urine  at  night  rose 
to  two  or  three  times  its  amount  per  hour  in  the  day.  On  the  11th 
the  night  urine  was  only  one  eighth  more  per  hour  than  that  of  the 
day ;  on  the  8th  water  was  retained  in  the  day  and  passed  out  at 
night ;  and  on  the  11th  it  was  passed  freely  in  both  periods.  Hence, 
the  urinary  water  is  inversely  as  the  uric  acid  excreted  with  it,  and 
inversely  as  the  amount  in  the  blood,  because  the  greater  the  amount 
of  uric  acid  in  the  blood  the  more  obstructed  are  the  capillaries  of 
the  kidney. 

My  assertion  that  arterial  tension  (blood  pressure)  varies  directly 
as  the  uric  acid  in  the  blood,  has,  therefore,  other  foundations  besides 
observations  of  the  pulse  rate  and  tension,  though  these  are  con- 
clusive enough.  The  same  thing  is  seen  when  followed  hourly  ;  the 
urinary  water  is  inversely  as  the  uric  acid,  and  if  the  latter  is 
intentionally  increased  or  diminished  the  water  alters  in  the  opposite 
direction. 

This  brings  me  to  drug-action  and  the  experimental  aspect  of  the 
question,  but  the  same  laws  hold  good : — 

(1)  All  substances  which  increase  solubility  of  uric  acid  increase 
its  excretion,  and  vice  versd. 

(2)  Substances  which  increase  its  solubility  bring  it  into  the 
blood  in  large  quantities,  obstruct  the  capillaries,  slow  the  heart,  and 
diminish  the  urinary  water. 
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I  have  already  discussed  the  action  of  idrugs  on  udo  acid }  I  no^, 
merely  mention  their  effects  as  regards  the  pulse  rate  and  tension, 
and  the  secretion  of  urine. 

Fmily,  drugs  which  increase  the  excretion  of  uric  acid— alkalies, 
such  as  soda  and  potash — increase  this  excretion  and  diminish  the 
odnary  water;  hut  as  their  effect  on  uric  acid  ceases  (possibly 
because  all  the  immediately  available  uric  acid  is  elected  out)  their^ 
is  more  or  less  diuresis,  the  water  passing  out  which  they  at  first, 
retained.  This  is  illustrated  in  the  figures  of  May  8,  This  wa^ 
a  natural  excretion  (or  fluctuation  in  excretion)  apart  from  drug^, 
but  the  same  thing  would  have  occurred  if  I  had  given  alkalies 
to  increase  the  uric  acid. 

Salicylates  again  bring  excess  of  uric  acid  into  the  blood,.  an4 
while, the  excess  is  being  passed  in  the  urine,  the  water  tends  to  be 
high-coloured  and  scanty;  hence,  as  has  been  noted  by  sev^r^l, 
observers  (Huber  in  Deutsch.  Archiv.  fur  Klin.  Med,,  xii.,  p,.  129,  and 
Stiller,  British  Medical  Journal,  1890,  voL  i.,  p.  808),  thp  great 
diuresis  with  salicylates  comes  on  the  second  day  of  th^ir  ad9iinis-. 
tration,  when  the  excretion  of  uric  acid  and  the  amoui^t  of  it  in  the 
blood  is  beginning  to  diminish  from  want  oP supplies. 

Diuretin  =  Salicylate  of  sodium  and  theobronune  (=  di^ethyl^ 
xanthin)  appears  to  produce  diuresis  in  much  the  sam^  way  as 
salicylate  of  soda,  namely,  by  clearing  the  blood  of  uric  acid^  I 
experimented  with  tabloids  of  this  substance,  and  (as  with  sa^cyl^te. 
of  soda)  there  is  no  diuresis  on  the  first  day.  On  the  contrary ,  uric 
acid  rises  and  water  falls.  The  diuresis  occurs  on  the  second  oi:  third 
day,^  when  the  excretion  of  uric  acid  falls.  I  have  no  doubt  that  the 
diuresis  is  due  to  the  action  of  the  salicylate  element  on  the  excretipn 
of  urates,  and  this  explains  the  fact  that  the  effects  of  diuretin  m^y, 
continue  after  ceasing  to  take  the  drug  (Massalongo  and  Silvestri, 
''  Beforma  Medica,''  March,  1893).  On  the  other  hand,  if  the 
diuresis  were  due  to  the  dimethyl-xanthin  it  would  occur  soon  after 
administration,  as  is  the  case  with  uric  acid,  hypoxanthin,  caffein,! 
Sec.  (see  previous  remarks  on  these  substances). 

Diuretin  has  been  said  to  diminish  the  area  of  cardiac  dulness  by 
exerting  a  tonic  action  on  the  cardiac  muscle,  and  it  is  therefor^ 
proposed  to  give  it  in  uraemia  in  place  of  digitalis,  when  there  is  a 
slow  pulse  (Zeitsch,fur  Klin,  Med,,  1894,  vol.  xxii.).  I  haye  givei;^ 
salicylates  in  ursemic  conditions  with  considerable  benefit;  but  I 
doubt  whether  dimethyl-xanthin  has  any  tonic  action  on  the  cardiac 
muscle,  and  I  believe  it  reduces  the  area  of  cardiac  dulness  in  the 
same  way  as  iodides  or  mercury  and  other  metals,  by  clearing  tb^ 
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blood  of  uric  acid,  freeing  the  capillaries  and  thus  permitting  a  fall  of 
blood  pressure,  which  reduces  resistance  to  its  action,  and,  therefore, 
the  work  of  the  heart.  Probably  cafifein  (a  relative  of  theobromin,' 
which  is  now  used  as  a  cardiac  stimulant  and  tonic)  acts  in  the  same 
way.  They  assist  the  work  of  a  labouring  heart  by  facilitating  the 
passage  of  the  blood  through  the  capillaries,  thus  ensuring  a  general 
quickening  of  the  capillary  reflux,  and  a  marked  fall  in  blood  pres- 
sure. Migraine  and  other  high  blood  pressure  troubles  are  thus 
relieved,  whereas  if  the  heart  were  strengthened  without  freeing  the 
capillaries,  a  rise  in  blood  pressure  and  increase  of  migraine  would 
ensue. 

With  phosphate  of  soda  the  water  fluctuates  in  accordance  with 
uric  acid  excretion,  and  independently  of  the  amount  of  the  drug. 
When  this  markedly  increases  the  excretion  of  acid,  water  tends  to 
be  low. 

A  large  excretion  under  phosphate  or  salicylate  is  not  accom- 
panied by  headache,  but  the  excess  of  uric  acid  in  the  blood  keeps 
the  capillaries  moderately  obstructed  and  blood  pressure  somewhat 
high,  though  not  to  the  jame  extei^t  as  if  the  same  amount  of  urie 
acid  were  excreted  under  an  alkali.  This  has  suggested  that  the 
compound  formed  by  uric  acid  with  salicylates  and  alkaline  phos- 
phates affects  the  capillaries  less  than  the  combination  with  a 
simple  alkali ;  but  probably  even  when  salicylates  or  phosphates 
are  in  circulation  there  is  always  some  urate  combined  with  alkali, 
and  this  may  invariably  account  for  the  effect  on  the  capillaries. 

On  the  other  hand,  as  is  the  case  with  alkali,  complete  solution 
may  diminish  collaBmic  effect,  and  absence  of  headache  under  salicy-* 
late  may  mean  diminished  collsBmia,  but  not  less  uric  acid  in  the 
blood. 

Of  drugs  which  diminish  uric  acid  excretion,  opium  is  perhaps 
first ;  I  believe  it  acts  as  an  acid,  which  in  nature,  apart  from  drugs, 
is  the  most  important  factor.  The  pulse  of  opium  well-being  and 
the  following  rebound  are  seen  in  fig.  35. 

The  effects  of  morphine  in  raising  acidity  and  causing  retention 
of  uric  acid  are  shown  in  fig.  15,  with  the  quick  low  tension  pulse,  B 
in  fig.  35;  the  sign  of  a  free  capillary  circulation  throughout  the 
body.  Its  further  signs  are  mental  well-being,  bodily  strength, 
power  of  endurance,  and  a  free  excretion  of  urinary  water.  All 
these  effects  are  due  to  the  action  of  the  drug  on  uric  acid.  When 
one  morning,  for  example,  my  pulse  was  slow  and  of  high  tension 
(rate  58),  I  measured  the  urine  in  the  hour  ending  8.15  a.m.,  and 
found  it  53  cc,  I  then  took  nt  vi.  of  tincture  of  opium,  in  tabloids  and 
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witiiout  fluid,  the  pulse  at  8.15  being  62,  and  collected  the  urine  of 
the  next  hour  ending  9.15,  no  food  or  drink  having  niean while  been 
taken  since  the  previous  evening.  At  9.15  a.m.  the  pulse  was  72, 
markedly  softer,  and  with  a  larger  dicrotic  wave  than  the  pulse  trace 
at  8.15,  and  the  urine  passed  in  the  hour  was  234  cc.  Obviously 
the  comparatively  scanty  urine  at  8.15  a.m.  was  not  due  to  want  of 
water,  but  to  obstruction  of  the  capillaries  with  which  it  corre- 
sponded ;  and  the  ordinary  morning  collaemia  was  ended  by  the 
action  of  opium  as  an  acid. 

I  have  mentioned  mercury,  and  that  it  reduces  arterial  tension, 
and  produces  diuresis,  the  writings  of  Broadbent  and  Jandrassick 
testify.  I  believe  these  effects  are  solely  due  to  its  action  on  uric 
acid,  furnishing  in  this  respect  an  instance  of  my  general  laws. 
Fig.  34  shows  the  pulse  tracing,  A  before  and  B  during  the  action  of 
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Fig.    34.— Pulse  TsAciNas  showing  thb  blood  pbbssubb,  A  bbfobe  and 

B    DUBING,  THE   ACTION    OF    MbECUBY. 

mercury,  the  latter  corresponding  with  a  minus  excretion  of  uric  acid 
and  a  diuresis  (see  fig.  17). 

Fig.  35  shows,  B  the  pulse  of  opium  well-being ;  note  the  quick 
fall,  the  small  first  wave  and  the  relatively  large  dicrotic  wave.  The 
capillaries  are  obviously  free,  and  the  pulse  soft  and  quick;  with 
this  urine  is  profuse  (as  in  the  instance  mentioned  above,  where  a 
dose  caused  marked  diuresis),  and  there  are  well-being  and  increased 
mental  activity. 

D  shows  a  similar  pulse,  produced  by  antipyrin  ;  both  opium  and 
antipyrin  relieve  the  uric  acid  headache. 

A  is  the  second  stage  action  of  opium,  the  pulse  of  the  morning 
after  a  dose  overnight.  Note  the  slow  fall,  the  large  first  wave  and 
relatively  small  second  wave.  Headache,  mental  depression,  malaise, 
disinclination  for  exertion  occur,  and  the  urine  is  scanty  with  excess 
of  uric  acid.  The  contrast  between  this  pulse  tracing  and  B  and  D 
is  marked. 
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Fig.  34  shows  that  mercury  prodaoes  a  palse  like  B  or  D,  beeanae 
it  also  clears  the  blood  of  uric  acid,  and  cures  migraine. 

Lithia  produces  the  same  results.  I  have  given,  with  reference 
to  fig.  14,  my  explanation  of  the  fact  that  it  reduces  excretion  of 
uric  acid. 

It  markedly  diminishes  the  acidity  of  the  urine,  and  yet,  unlike 
the  similarly  acting  alkalies,  it  reduces  blood  pressure,  quickens  the 
pulse,  and  produces  diuresis.  It  is  clear  that  the  effects  on  blood 
pressure  and  flow  of  urine  depend  on  the  uric  acid  and  not  on  the 
acidity,  alkalinity,  or  other  power  of  the  drug.     Soda  and  potash 


Fig  35.— Pulse  Tbagings  op  Opium  Beboukd,  of  Opium  wsll-bukg 

AND    OF    AnTIPYBIN    WBLL-BBIKG. 


raise  the  blood  pressure,  diminish  the  urine  and  alkalise  it.  Lithia 
diminishes  blood  pressure,  increases  urine,  and  also  alkalises  it,  but 
soda  and  potash  increases  the  uric  acid  excretion,  whibt  lithia 
diminishes  it. 

If  all  uric  acid  has  been  removed  by  a  course  of  salicylates,  soda 
or  potash  will  not  increase  uric  acid  excretion,  and  in  this  case 
they  will  also  fail  to  raise  blood  pressure  and  diminish  the  flow 
of  urine. 

The  facts  about  lithia  are  very  interesting.  I  find  that  on  a  day 
when  no  drugs  were  taken  the  urinary  water  was  1280  cc.,  and  there 
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Wis  a  plus  excretion  of  uric  acid  (1 — 24).  Next  day  25  grs.  of  citrate 
of  lithia  were  taken,  and  with  this  there  was,  as  is  usual,  a  great  fall 
in  acidity  of  the  urine,  viz.,  to  38  grs.  from  62  grs.  on  the  previous 
day,  but  in  spite  of  this,  uric  acid  was  diminished  greatly,  having  a 
relation  to  urea  of  1 — 44.  Mark  the  result ;  if  an  alkali  bad  been 
given  to  produce  such  a  fall  of  acidity,  a  plus  excretion  of  uric  acid 
would  have  resulted,  blood  pressure  would  have  been  high  and  urine 
scanty,  but  lithia,  for  reasons  previously  given,  produced  retention 
of  uric  acid,  cleared  it  from  the  blood,  and  in  spite  of  rising  alka- 
linity free  capillaries  and  a  marked  diuresis  resulted.  The  day 
before  the  lithia,  the  urine  containing  a  plus  excretion  of  uric  acid 
was  1280  cc.,  that  of  the  lithia  with  a  minus  excretion  of  uric  acid 
was  1790  cc.  Here  again  the  freedom  of  the  capillaries  and  the 
diuresis  depend  not  on  the  greater  or  less  alkalinity,  but  on  the 
greater  or  less  amount  of  uric  acid  in  the  circulation,  and  lithia 
apparently  prevents  collsemia  like  an  acid,  by  throwing  a  certain 
amount  of  phosphate  of  soda  out  of  action.  Possibly  the  non- 
ap^arance  of  these  phosphates  in  the  urine  may  account  for  the 
fall  in  its  acidity. 

A  somewhat  similar  fall  in  acidity  of  the  urine  accompanies  the 
diminished  excretion  of  uric  acid  produced  by  iodides,  and  this  sug- 
gests that  the  unexplained  retention  they  produce  may  be  the  result 
of  sonae  effect  on  the  phosphates  of  the  blood,  though  I  believe  there 
are  no  known  chemical  facts  to  support  this. 

In  contrast  to  lithia,  note  other  alkalies.  On  March  16,  1888,  no 
drugs,  urine  1410  cc. ;  on  March  17,  pot.  bicarb,  gr.  xxx.,  urine  1400 
cc. ;  on  the  18th,  pot.  biCarb.  gr.  xx.,  sodii  bicarb,  gr.  xx.,  urine  1170 
CO.,  and  with  this  fall  in  urinary  water  a  plus  excretion  of  uric  acid. 

On  May  19,  1887,  with  no  drugs  urinary  water  was  1670  cc,  and 
uric  acid  to  urea  1 — 32.  On  20th,  with  70  grs.  of  bicarbonate  of 
potash  urine  was  only  1260  cc,  and  uric  acid  to  urea  1 — 26,  t.e., 
with  a  plus  excretion  of  uric  acid  as  the  result  of  the  alkali,  the 
urinary  water  was  reduced,  which  corresponds  with  the  fact,  that  in 
the  natural  plus  excretion  of  uric  acid  in  migraine  urine  is  scanty, 
and  supports  my  statement  that  urinary  water  is  inversely  as  the 
uric  acid  excreted  with  it. 

The  action  of  iron  and  lead  is  the  same ;  so  long  as  they  diminish 
uric  acid  excretion  they  free  the  capillaries  and  produce  diuresis. 
Afterwards  uric  acid  is  excreted  in  excess,  and  high  blood  pressure, 
slow  pulse,  and  scanty  urine  occur  just  as  in  the  opium  rebound. 

All  other  drugs  diminishing  uric  acid  excretion  produce  the  same 
results ;   cocaine,  antipyrin,  the  nitrites  and  various  salts  of  the 
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mineral  acids,*  especially  sulphates.  Strychnia  also  (possibly  in-, 
directly)  raises  acidity  and  affects  uric  acid,  the  pulse  and  urine. 

Fig.  23  shows  us  the  effect  of  copaiba,  and  we  see  that  its  diuresis 
corresponds  with  a  marked  fall  in  the  excretion  of  uric  acid,  so  that 
doubtless  the  capillaries  were  freed.  I  believe  this  is  typical  of  a 
number  of  resinous  substances,  all  of  which  probably  act  in  the  same 
way.  Copaiba  introduces  a  considerable  quantity  of  copaivic  acid  in 
its  resin,  which  forms  glycuronic  acid  in  the  system,  and  one  or  both 
of  these  may  affect  the  neutral  phosphates  of  the  blood  and  prevent 
their  being  good  solvents  of  uric  acid.  Tar  contains  several  acids. 
Ehubarb  contains  chrysophanic  acid,  and  cannabis  indica  a  resinoid 
substance,  cannabin,  which,  like  the  resin  of  copaiba,  may  consist  of 
acids.  All  these  stimulate,  causing  free  capillaries,  well-being,  and 
more  or  less  diuresis,  and  these  effects  correspond  in  time  with  a 
diminished  uric  acid  excretion.  Tar  is  a  stimulant,  and  in  the  form 
of  a  patent  medicine  which  I  have  used,  it  undoubtedly  causes 
marked  well-being  and  freedom  of  capillaries. 

It  is  interesting  to  remember  its  value  in  lung  troubles,  as  bron- 
chitis and  phthisis,  for  if  it  acts  on  uric  acid  it  will  no  doubt  free  all 
the  capillaries  and  assist  in  lung  troubles  in  the  same  way  as  the 
iodides.  Tar  water  is,  I  believe,  one  of  the  constituents  of  Hair's 
Asthma  Cure,  in  addition  to  an  iodide,  the  action  of  which  it  no 
doubt  increases. 

Liquorice  is  another  substance  used  in  bronchitis  and  catarrh, 
and  its  action  as  a  stimulant  is  referred  to  by  Dr.  Keith  ('*  Fads  of 
an  Old  Physician/'  p.  77).  I  have  little  doubt  it  contains  some 
resin  or  acid  similar  to  that. of  tar  or  copaiba.  Its  solution  in  dis- 
tilled water  distinctly  reddens  litmus,  and  this  no  doubt  accounts  for 
its  stimulation. 

Ehubarb  has  stimulating  powers,  causing  freedom  of  capillaries 
and  well-being,  and  its  valuable  action  in  gouty  dyspepsia  is  probably 
due  to  its  effect  in  stopping  ooUaBmia. 

Cannabis  indica  is  a  still  more  marked  instance,  and  its  stimula- 
tion is  clearly  contemporaneous  with  a  diminished  uric  acid  excretion. 
Its  powers  are  great  in  curing  or  preventing  the  uric  acid  headache  ; 
it  is  very  useful  also  in  melancholia,  mental  depression  and  bad 
temper ;  like  tar,  it  is  efficacious  in  asthma  and  phthisis. 

Another  drug  with  similar  action,  the  American  spirit  weed 
(Lachnanthes),  has  been  recommended  for  phthisis,  and  it  also 
raises  acidity  and  clears  the  blood  of  uric  acid,  causing  marked 
well-being. 

Cannabis  indica  has  been  suggested  as  a  hsBmostatic  in  menor- 
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rhagia,  and  this  is  extremely  interesting,  as  drugs  such  as  meroury 
and  iodides,  with  the  same  effect  that  cannabis  indioa  has  on  uric 
aoid,  are  often  very  useful  in  haBmoptysis,  when  they  probably  act 
by  lowering  blood  pressure. 

Becalling  the  fact  that  clearing  the  blood  of  uric  acid  means 
freeing  circulation  and  quickening  combustion  and  metabolism,  we 
shall  understand  how  many  of  these  drugs  affect  simultaneously 
such  different  organs  and  tissues  as  the  skin,  the  brain,  the  lungs, 
the  stomach,  the  kidneys  and  the  uterus. 

This  exposes  the  nonsense  often  talked  about  diuretic  drugs  and 
their  action  on  the  renal  epithelium.  It  is  demonstrable  that  they 
act  similarly  and  contemporaneously  on  the  epithelium  and  cells  of 
every  gland  and  tissue,  because  they  clear  up  collaBmia  and  allow  a 
free  capillary  circulation,  hence  the  corresponding  fall  in  blood 
pressure  and  the  lessened  diameter  of  the  radial  artery. 

It  is  a  clinical  fact  that  rising  one  or  more  times  in  the  night  to 
pass  urine  is  a  common  symptom  in  Bright*s  disease,  but  it  would 
appear  that  this  is  more  often  a  symptom  of  high  blood  pressure — a 
condition  associated  with  Bright's  disease. 

I  feel  sure  that  a  patient  thus  circumstanced  has  high  blood 
pressure  (apart  from  considerations  of  irritation  in  the  urinary 
passages),  but  Bright's  disease  may  or  may  not  be  pi:esent. 

The  excretion  in  my  own  person  on  May  8  is  a  sufficient  illus- 
tration. On  this  day  there  was  marked  collaamia  in  the  alkaline 
tide,  and  the  urine  during  the  day  was  only  35  cc.  per  hour.  At 
night  acidity  rose,  collaamia  ceased,  and  the  excretion  of  water 
rose  to  81  cc.  per  hour.  Something  similar  happens  daily  in  the 
high  blood  pressure  of  Bright's  disease;  there  is  chronic  collsBmia, 
most  marked  in  the  alkaline  tide  of  the  morning,  when  the  slow 
pulse  is  slowest,  and  the  hourly  excretion  of  water  lowest,  and 
the  temperature  in  the  mouth  and  rectum  at  their  furthest  distance 
apart.  It  is  least  marked  in  the  acid  tide  of  the  night,  when  the 
pulse  is  quickest  and  the  hourly  excretion  of  water  highest.  Hence 
the  patient  with  high  blood  pressure,  apart  from  Bright's  disease,  is 
disturbed  because  he  excretes  much  more  water  per  hour  at  that 
time ;  and  in  my  own  case  I  have,  under  conditions  similar  to  those 
of  May  8,  been  roused  up  in  the  early  hours  by  a  distended  bladder. 
With  opposite  conditions  eight  or  nine  hours  may  easily  pass  without 
micturition. 

For  a  case  in  which  the  hourly  excretion  of  urinary  water  was 
greater  in  the  night  than  in  the  day  in  association  with  slow  high 
tension  pulse,  see  article  on  **  Obesity  Treated  by  an  exclusively 
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Nitrogenous  Diet  and  copious  Libations  of  Warm  Water,"  by 
Thomas  D.  Savill,  with  remarks  on  the  excretion  of  uric  acid, 
by  Alexander  Haig. — Lancet^  1893,  vol.  ii.,  p.  133. 

When  the  urine  is  scanty  it  is  generally  possible  to  distinguish 
whether  this  is  due  to  concentration  of  the  blood,  or  to  obstruction 
of  capillaries  preventing  outflow  of  water  from  it  (see  effects  of 
opium  previously  mentioned). 

When  it  is  scanty,  owing  to  concentration  pf  the  blood,  there  is 
no  diuresis  at  night,  the  water  of  the  night  hours  being  as  scanty 
as  that  of  the  day.  When  it  is  scanty  during  the  day,  owing  to 
collflBmia  and  retention  of  water  in  the  blood,  it  is  profuse  at  night, 
for  the  blood  is  naturally  cleared  of  uric  acid,  the  capillaries  are  free, 
and  all  the  water  retained  during  the  day  rushes  out.  This  is  well 
seen  in  that  exaggeration  of  normal  conditions,  chronic  morbus 
Brightii  ;  the  urine  is  scanty,  and  the  blood  dilute  during  the 
day,  while  coUsDmia  and  constant  obstruction  of  capillaries  are 
greatest;  but  urine  is  profuse  and  the  blood  relatively  concen- 
trated during  the  night,  when  collsBmia,  as  in  normal  conditions, 
is  less  and  the  vessels  relatively  free. 

If  under  pathological  conditions  the  plus  uric  acid  in  the  blood 
continues  all  night,  as  sometimes  occurs  in  the  uric  acid  headache, 
the  water  is  scanty  also;  but  abundant  evidence  exists  that  this 
is  not  owing  to  concentration  of  the  blood  in  the  diuresis  as  the 
headache  ceases. 

When  the  blood  is  concentrated,  the  urine  is  as  scanty  by  night 
as  by  day.     I  give  an  instance  : — 

On  18th  March  I  took  a  long  bicycle  ride,  and  being  out  of 
training  I  perspired  greatly  ;  the  urine  was  920  cc.  (on  the  previous 
day  1230  cc),  =  40  cc.  per  hour  in  sixteen  hours  of  the  day,  and 
35  cc.  per  hour  in  eight  hours  of  night.  On  the  19th  it  was  900  cc, 
35  in  the  day  and  42  in  night.  On  20th,  1030  cc,  39  in  day  and  50 
in  night,  and  on  21st,  1370  cc,  45  in  day  and  80  in  night.  It  had 
now  returned  to  nearly  normal  quantity,  and  the  urine  per  hour  at 
night,  as  is  frequently  the  case,  nearly  doubled  that  of  the  day. 
When  the  blood  was  concentrated,  the  water  per  hour  at  night  was 
less,  or  not  greater  than  that  in  the  day. 

In  such  a  case  there  is  thirst,  but  when  the  urine  is  scanty, 
owing  to  coUsemia  and  obstruction  of  capillaries,  there  is  a  distaste 
for  fluids.  Hence,  persons  who  suffer  from  chronic  coliaBmia  and 
high  blood  pressure  (as  in  chronic  Bright's  disease  and  conditions 
bordering  on  it),  seldom  experience  thirst. 

As  for  the  slow  high  tension  pulse  of  Bright's  disease  (slowest 
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ftod  of  highest  tension  in  the  hours  when  urio  aoid  excretion  is 
normally  greatest,  and  quickest  and  of  lowest  tension  in  the  nightly 
acid  tide)  we  can  quicken  its  rate  and  reduce  its  tension  by  any  of 
the  drags  which  diminish  collsemia,  just  as  in  temporary  collaemia  of 
a  headache.    In  some  cases  of  Bright' s  disease^  where  the  pulse 
was  slow,  I  have  been  able  to  nearly  double  its  rate  by  influencing 
the  uric  acid,  see  fig.  36,  where  A  shows  a  very  high  tension  pulse, 
rate  52,  and  B,  the  pulse  of  the  same  patient  ten  days  later,  when 
the  drugs  had  acted,  rate  80.     Several  years  ago  there  was  some 
writing  about  the  value  of  opium  in  nephritis,  and  in  uraemic  con- 
vulsions.   I  then  tried  opium  in  one  or  two  cases  of  Bright' s  disease, 
and  where  the  pulse  was  slow,  it  invariably  quickened  it  and  in- 
creased the  urinary  water.     I  certainly  thought  it  did  good,  though 
in  nephritis  I  have  generally  preferred  to  use  acids  or  drugs  (such  as 
the  iodide  of  mercury),  which  act  similarly. 


Pig.  36.— Polse  Tbacinqs  of  High  Blood  Prbssobb  in  Bmght's  Disease 
and  of  the  effects  of  dbugs  upon  it. 

It  may  interest  those  who  have  not  a  laboratory,  if  I  say  that 
the  main  characters  of  the  high  and  low  tension  pulse  can  be 
demonstrated  by  means  of  a  Higginson's  syringe,  a  screw  clamp, 
and  a  few  feet  of  soft  rubber  tube  large  enough  to  fit  over  the  nozzle 
of  the  syringe.  Fill  the  syringe  and  tubes  with  water,  and  screw 
up  the  clamp  so  that  the  water  can  only  run  out  very  slowly  from 
the  end  of  the  tube ;  adjust  a  sphygmograph  over  the  tube  between 
the  syringe,  which  with  the  muscular  hand  outside  it  represents  the 
heart,  and  the  clamp,  which  represents  the  more  or  less  obstructed 
capillaries.  When  all  is  ready  set  the  clock-work  of  the  sphyg- 
mograph in  motion,  and  work  the  syringe  regularly  by  the  second 
hand  of  a  watch.  If  the  clamp  is  much  screwed  up,  you  will  get  a 
slow  diastolic  fall,  the  secondary  waves  being  nearly  obliterated.  If 
it  is  so  open  that  the  water  passes  easily  you  get  a  quick  diastolic 
fall  with  large  secondary  waves,  as  in  the  dicrotic  pulse.     If  the 
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finger  is  placed  over  the  tube  instead  of  the  spbygmograph,  you  will 
appreciate  the  difference  between  an  artery  full  between  the  beats 
and  one  which  is  empty. 

While  speaking  of  mechanics  and  physics  I  will  mention  the 
arteriometer,  invented  by  Dr.  G.  Oliver,  and  produced  by  Mr. 
Hawksley,  the  well-known  instrument  maker;  because  it  is  of 
considerable  value  in  aiding  the  clinical  demonstration  of  the  effects 
of  uric  acid  on  the  circulation. 

I  must  only  mention  the  most  important  points,  and  refer  my 
readers  to  Dr.  Oliver's  work  for  further  information.* 

The  sbrteriometer  professes  to  measure  the  distance  traversed  by 
a  button  in  passing  from  one  side  to  the  other  of  any  exposed  artery, 
that  is  to  say,  the  diameter  of  the  artery  or  the  distance  it  travels  in 
effecting  its  obliteration. 

The  fact  that  the  artery  is  obliterated  is  recorded  by  the  finger  of 
the  observer,  which  notes  the  point  at  which  pulsation  ceases  on  the 
distal  side  of  the  instrument. 

Briefly,  it  is  found  with  this  instrument  that  the  greater  the 
blood  pressure  the  larger  the  diameter  of  the  radial  artery,  and 
though  Dr.  Oliver  has  invented  another  instrument  for  measuring 
pressure  apart  from  change  of  diameter,  since  diameter  practically 
varies  with  change  of  pressure,  the  arteriometer  is  alone  sufficient 
for  most  of  my  purposes. 

Its  clinical  value  may  be  shown  by  an  instance.  We  may  say  of 
a  patient  that  his  pulse  was  slower  and  of  higher  tension  in  the 
morning,  and  quicker  and  of  lower  tension  in  the  evening ;  but  with 
the  arteriometer  we  can  say  that  his  pulse  in  the  morning  was  55, 
and  radial  diameter  2*0  millimetres,  and  in  the  evening  his  pulse  65, 
and  radial  diameter  1*5  millimetres. 

Dr.  Oliver  discusses  the  effects  of  posture  (sitting,  lying  and 
standing)  on  the  calibre  of  the  radial  artery,t  and  has  found  them 
very  constant,  but  I  think  he  does  not  completely  investigate  the 
causes  of  the  changes  produced  by  posture,  and  certainly  says 
nothing  about  the  force  of  gravity,  to  which,  I  believe,  they  are 
really  due. 

On  ordinary  physical  principles  it  appears  that  blood  will  travel 
more  quickly  down  hill  than  up — will  go  better  with  gravity  than 
against  it,  and  the  spbygmograph  tells  us  that  this  is  so  with  our 
circulation. 


•  "  Pulse-gauging,'*  by  G.  Oliver,  M.D.,  F.B.O.P.   H.  K.  Lewis,  London,  1896. 
t  Previous  reference,  p.  13. 
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Take,  for  instance,  a  pulse  tracing,  sitting  or  standing,  with  the 
wrist  on  the  level  of  the  head ;  gravity  is  here  acting  against  the 
circulation,  1^  or  2  oz.  pressure  will  be  quite  sufficient  to  develop  the 
tracing,  which  will  give  the  ordinary  signs  of  low  blood  pressure. 

Next  take  a  tracing  with  the  wrist  on  a  level  with  the  apex  of  the 
heart ;  here  gravit^A  is  acting  slightly  with  the  circulation,  in  so  far 
as  the  arteries  of  the  arm  are  below  the  level  of  the  aortic  arch ; 
perhaps  3^  oz.  are  now  required  to  develop  the  tracing,  which  shows 
moderate  blood  pressure. 

And,  laiStly,  bending  forward,  sink  the  wrist  between  the  knees  to 
increase  the  force  of  gravity ;  it  may  now  take  5  oz.  pressure  to 
develop  the  tracing,  which  will  show  high  blood  pressure. 

Do  the  same  with  the  arteriometer.  With  the  wrist  on  a  level 
with  the  head  it  will  read  5  m.,  on  a  level  with  the  heart,  11  or 
1-2  m.,  and  between  the  knees  1-5 — 1*6  m.  Of  course  the  absolute 
diameter  will  vary  with  the  person,  but  these  are  average  readings 
on  my  own  radial. 

The  changes  of  calibre  noticed  by  Dr.  Oliver,  in  different  postures, 
are  therefore  simple  results  of  the  various  effects  of  gravity  on  the 
circulation  in  these  positions. 

With  the  wrist  at  the  level  of  the  heart,  or,  as  Dr.  Oliver  advises, 
about  2  in.  or  less  below  it,  it  is  obvious  that  in  the  sitting  or  stand- 
ing posture  gravity  acts  with  the  circulation,  because  the  radial 
artery  is  below  the  aortic  arch,  while  in  the  recumbent  position 
gravity  is  neutral,  because  the  radial  artery  is  on  its  level. 

Hence  in  the  recumbent  position  one  best  gets  the  effect  of  the 
blood  pressure  on  the  artery,  but  in  clinical  observation  it  is  a  very 
valuable  thing  to  have  a  constant  force  like  gravity  which  one  can 
add  on  to  blood  pressure  at  pleasure,  because  this  will  obviously  pro- 
dace  greater  effects  the  less  the  original  distention  of  the  arteries,  and 
vice  versa. 

On  the  well-known  principle  that  a  candle  added  to  the  sun  pro- 
duces no  visible  effect,  while  a  candle  brought  into  a  dark  room 
produci^s  much,  the  addition  of  the  constant  distending  force  gravity 
to  a  vessel  with  walls  already  greatly  distended  by  high  blood  pres- 
sure, will  be  inappreciable ;  but  the  same  force  of  gravity  applied  to 
a  vessel  whose  walls  are  relatively  lax  from  low  pressure  will  produce 
a  large  distention. 

Therefore  the  higher  the  blood  pressure  the  less  will  be  the 
variations  induced  by  change  of  posture,  and  the  lower  the  blood 
pressure  the  greater,  and  this  is  the  case. 

Thus  the  diameter  of  my  radial  artery  is  generally  greater  in 
13 
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the  morning  and  less  in  the  evening,  and  the  postural  variations  are 
less  in  the  morning  and  greater  in  the  evening.  The  following  are 
common  readings  :  Morning,  sitting,  radial  diameter  1*2,  lying,  1*1 ; 
evening,  sitting,  radial  diameter  I'O,  lying  0*8. 

Dr.  Oliver's  observation  is  therefore  comprehensible  : — "  As  a 
rule  as  years  advance  beyond  the  middle  period  of  life  the  range 
of  postural  variation  becomes  gradually  lessened,  and  it  may  thus 
mark  the  progress  of  physiological  arterio-sclerosis,  until  the  calibre 
may  at  last  become  quite  uniform  in  posture." 

For  "physiological  arterio-sclerosis *'  I  prefer  to  read  physio- 
logical (?  pathological)  eoUsemia,  and  the  causation  of  this  depends 
simply  on  first  principles,  for  every  man  on  ordinary  diet  stores 
a  large  amount  of  uric  acid,  and  as  the  decline  of  life  begins  this 
is  dissolved  and  passes  through  his  blood,  causing  high  blood 
pressure,  v^hich  in  its  turn  is  the  cause  of  the  gradually  lessening 
variations  in  the  diameter  of  the  arteries  from  change  of  posture, 
in  accordance  with  the  rule  worked  out  above. 

Doubtless  high  blood  pressure  and  the  blocked,  obstructed,  vasa 
vasorum,  are  mutually  the  cause  of  the  arterio-sclerosis,  a  patho- 
logical change  which  supervenes  upon  the  physiological  oollflBmia 
(see  further  on). 

Arterio-sclerosis  and  its  treatment  have  been  much  discussed, 
but  I  have  seen  nothing  to  prove  that  it  is  not  usually  due  to 
defective  circulation  in  the  vessel  walls,  and  to  the  high  blood 
pressure  and  strain  which  uric  acid  produces  acting  with  other 
things.  Dr.  W.  H.  Thayer  and  Dr.  Brush  write  in  the  Journal  of 
the  American  Medical  Association^  September,  1904;  and  one  of 
their  conclusions  is  that  the  main  factor  is  the  overstrain  of  the 
vascular  wall  from  more  or  less  continued  high  tension.  No  student 
of  the  uric  acid  problem  can  fail  to  see  that  infectious  fever  produces 
or  conduces  to  such  high  blood  pressure.  The  invariable  effect  of 
fever  in  its  early  stages  is  to  store  uric  acid,  and  when  the  fever 
is  past  it  begins  to  pass  into  the  blood  and  causes  high  blood 
pressure,  and  as  the  effect  of  the  collsemia  so  produced  is  to-  cause 
general  malnutrition,  almost  all  the  uric  acid  on  store  may  gradually 
pass  through  the  blood  and  prolong  the  high  blood  pressure  for 
sufficient  length  of  time  to  cause  more  or  less  damage  to  the 
vascular  structures. 

It  is  part  of  the  essence  of  my  argument  that  this  physiological 
collsemia  can  be  controlled  by  altering  diet,  and  that  this  accom- 
plished, pathological  effects  will  be  diminished  and  postponed,  chief 
among  these  effects    being    that  gradual    failure  of    combustion. 
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mefeabolism  and  nutrition,  which  we  call  chronic  Bright's  disease, 
because  it  is  a  mere  prolongation  or  accentuation  of  the  diminished 
combustioD  which  collaBmia  causes.  This  is  seen  (1)  in  its  simplest 
form  in  the  fall  of  urea  as  the  result  of  exercise  in  persons  with 
plenty  of  uric  acid  available  for  collsemia,  and  in  every,  uric  acid 
headache  there  is  a.  fall  of  urea  corresponding  with  the  rise  of  uric 
acid,  and  a  rise  of  urea  as  the  uric  acid  falls ;  and  (2)  in  its  most 
severe  form  in  the  fall  of  urea,  and  the  excretion  of  unmetabolised 
albumen  in  its  place  in  acute  Bright's  disease.  In  the  physiological 
condition  the  removal  of  coUsBmia  by  mercury  or  its  prevention  by 
diet,  suffice  to  prevent  the  fall  of  urea,  and  it  is  replaced  by  a  rise ; 
in  the  pathological  condition  the  same  metal,  if  it  will  act,  will  soon 
reduce  the  albumen  to  a  trace  and  send  up  the  urea  correspondingly, 
increasing  it  by  tens  or  even  hundreds  of  grains. 

I  believe  in  all  these  conditions  and  intermediate  conditions 
between  migraine  and  morbus  Brightii,  the  actual  rate  of  combustion 
and  metabolism  in  the  body  can  be  estimated  from  the  rate  at  which 
a  simple  food  (such  as  half  a  pint  of  milk)  produces  such  a  rise  of 
urea  as  is  noted  in  **  Diet  and  Food,"  fig.  2 ;  and  the  slower  this 
rise  and  the  less  its  extent  the  worse  is  the  metabolism  and  com- 
bustion in  question. 

In  epilepsy  the  pulse  is  often  slow  and  of  high  tension  just 
before  the  fits,  and  I  suggest  that  high  blood  pressure  is  the  actual 
cause  of  the  fits.  In  epilepsy  I  have  shown  that  this  pulse  corre- 
sponds with  an  excessive  uric  acid  excretion  and  probably  with 
more  or  less  distinct  collaemia.  The  urine  ex  creted  at  the  time  of 
a  fit  is  scanty,  and  of  high  specific  gravity. 

In  ursemic  convulsions  I  have  quoted  the  late  Sir  W.  H.  Broad- 
bent's  opinion  that  the  high  tension  causes  the  fits,  and  in  writing  of 
Bright's  disease  I  shall  point  out  that  the  blood  has  been  proved  to 
contain  excess  of  uric  acid,  and  the  fact  is  easily  explained.  So 
that  ursemic  fits  or  the  high  blood  pressure  which  produces  theln 
may  b  e,  as  in  ordinary  epilepsy,  due  to  uric  acid. 

Probably  this  explanation  applies  to  puerperal  convulsions,  as 
the  fits  occur  when  some  coUflemia  is  almost  certainly  present 
(Brit,  Med,  Joum,,  Feb.,  1889,  p.  290 ;  also  previous  remarks  about 
the  effects  of  menstruation,  pregnancy,  &c.).  The  value  of  milk 
diet  in  preventing  eclampsia  is  now  very  generally  recognised  (see 
Charpentier,  Sem.  Mid.,  16  Sept.,  1896),  which  coincides  with  my 
experience,  as  I  have  had  under  my  care  a  considerable  number 
of  pregnant  women  suffering  from  Bright's  disease,  and  on  a  milk 
or  uric-acid-free  diet  for  some  months  before  delivery  they  have  all 
done  perfectly  well,  without  any  sign  of  convulsive  troubles. 
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In  mental  depression  Sir  W.  H.  Broadbent  has  pointed  out  that 
the  pulse  is  often  slow  and  of  high  tension,  while  I  have  shown  that 
these  conditions  are  often  associated  with  an  excessive  uric  acid 
excretion  and  more  or  less  coUaemia,  and  that  they  may  be  relieved 
or  cured  by  controlling  uric  acid. 

The  fact  on  which  I  h&ve  laid  so  much  stress,  that  the  urinary 
water  varies  hourly  and  daily,  and  in  physiology  as  well  as  pathology 
and  drug  action,  inversely  as  the  uric  acid  excreted  with  it,  seems 
to  me  to  afford  irrefragable  proof  of  the  action  of  uric  acid  on  the 
capillaries. 

A  dose  of  alkali,  either  in  the  morning  before  breakfast  or  three 
times  a  day  before  meals,  for  those  who  have  not  large  stores  of 
uric  acid,  will  often  completely  prevent  recurrence  of  headache,  and 
watching  the  capillary  reflux  thus  produced  we  shall  understand  the 
process.  It  equaUses  the  excretion  of  uric  acid  throughout  the 
twenty-four  hours,  so  that  there  is  no  evening  retention  and  no 
corresponding  morning  plus  excretion ;  and  the  migraine  being  due 
for  the  most  part  to  fluctuations  in  the  excretion  of  uric  acid, 
it  is  explicable  how  anything  preventing  these  fluctuations  and 
flattening  the  capillary  reflux  curve  will  help  to  prevent  headache. 

In  persons  with  much  uric  acid  the  first  effect  of  taking  alkali 
may  be  headache,  but  when  this  ceases  the  equalising  effect  of  the 
alkali  begins,  and  they  are  more  or  less  free  from  headache  while  it 
is  taken. 

It  may  not  always  be  necessary  to  take  alkali  three  times  a 
day ;  a  single  morning  dose  of  30  to  40  grs.  before  breakfast  may 
be  sufficient. 

Administration  of  alkali  was  said  by  the  late  Dr.  Badcliffe  to 
diminish  the  tendency  to  epileptic  attacks,  and  no  doubt  it  acts  in 
the  same  way. 

It  is  remarkable  that  sufferers  from  migraine  sometimes  remain 
free  from  attacks  while  they  reside  in  a  hot  climate,  this  acting  the 
part  of  an  alkali.  In  an  interesting  letter  from  Dr.  H.  G.  Dent,  he 
says :  ''The  one  period  excepted  (i.e.,  in  which  he  had  no  headache) 
was  during  three  years  in  the  plains  of  India,  and  during  my  sojourn 
there  I  had  but  one  attack,  and  that  was  during  a  short  visit  to  a 
hill  station."  And  he  adds,  '*  Evidently  while  I  sweated  freely  in 
the  plains  I  did  not  lock  up  any  acid  in  excess."  Here  then  is  the 
cause  of  the  periodicity  of  the  headache,  viz.,  periodic  accumulation, 
we  must  also  bear  in  mind  the  direct  solvent  action  of  heat  on  uric 
acid. 

That  urinary  water  varies  inversely  as  uric  acid,  anyone  who 
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estimates  the  excreta  for  ^  few  days  can  convince  himself,  there  is 
always  more  uric  acid  and  less  water  in  the  morning  and  vice  versd 
in  the  eveniog  and  night,  and  it  does  so  because  an  excess  of  uric 
acid  over  urea  in  the  urine  comes  from  an  excess  of  uric  acid  in  the 
blood,  aod  an  excess  of  uric  acid  in  the  blood  (coUsBmia)  obstructs 
the  capillaries  and  diminishes  the  excretion  of  water,  just  as  do 
digitalis  and  erythrophleeum ;  therefore  obstruction  of  capillaries 
varies  directly  as  the  uric  acid  in  the  blood  (Q.E.D.). 

Obstruction  of  capillaries  has  no  relation  to  any  of  the  drugs 
used  to  affect  uric  acid,  because  these  act  differently  in  accordance 
with  the  amount  of  uric  acid  present  for  them  to  influence.  Thus 
an  alkali  given  to  a  gouty  person  will  cause  high  blood  pressure  and 
severe  depression  ;  remove  the  uric  acid  beforehand  with  a  salicylate 
and  it  will  cause  none.  Ldthia  produces  no  depression  and  allows  a 
free  flow  of  urine;  soda  and  potash  cause  depression  and  scanty 
urine ;  all  render  the  blood  more  alkaline  and  the  urine  less  acid ; 
but  lithia  clears  the  blood  of  uric  acid,  while  soda  and  potash 
produce  colkemia. 

A  side  light  has  been  thrown  on  this  subject  by  Bomberg,  who 
says  {Therapie  d,  Oegenwart,  May,  1904,  page  221)  that  the  viscosity 
of  the  blood  may  be  diminished  by  as  much  as  10  per  cent,  by  the 
administration  of  potassium  iodide.  The  action  of  potassium  iodide 
is  to  diminish  the  uric  acid  in  the  blood  and  urine,  and  hence  it  is 
the  drug  which  I  most  frequently  administer  to  keep  down  blood 
pressure  in  conditions  of  collsemia ;  nor  is  it  necessary  to  keep  to 
potassium  iodide,  for  iodide  of  sodium  or  iodide  of  mercury  are  as 
good,  or  better.  Probably  this  so-called  viscosity  is  often  another 
word  for  coUsemia,  and  with  the  same  causation,  though  I  am 
aware  that  viscosity  is  greatly  increased  in  polycythsemia,  but  this 
is  a  somewhat  rare  condition,  and  if  increase  of  uric  acid  increases 
viscosity  great  increase  of  cells  may  do  the  same.  I  can  answer  for 
it  that  blood  cleared  of  uric  acid  will  at  once  circulate  more  freely 
in  the  capillaries,  and  this  without  any  regard  to  the  method  used, 
the  rate  of  the  capillary  circulation  being  invariably  a  measure  of  the 
amount  of  uric  acid  in  the  blood. 

Other  writers  state  that  purin  bodies  contract  the  arterioles,  and 
thus  raise  blood  pressure.  I  believe  that  in  high  blood  pressure  the 
arterioles  are,  like  the  arteries,  not  contracted,  but  dilated,  and  that 
the  only  obstruction  in  the  circulation  accounting  for  all  observed 
results  must  be  in  the  capillaries.  (See  also  my  paper  on  <'  Capillary 
Circulation  and  Blood  Pressure,"  Medico-Ghirwrgical  Transactions ^ 
1906).    These  supporters  of' the  purin  theory  offer  no  explanation  of 


Digitized  by  LjOOQIC       J 


198  URIC   ACID — CHAPTEE  V 

the  way  in  which  these  bodies  contract  the  arterioles,  whilst  uric  acid 
is  undeniably  present  in  the  blood,  and  the  amount  of  obstruction  it 
produces  in  the  capillaries  can  be  easily  measured. 

Sir  W.  H.  Broadbent  points  out  in  the  Lancet  (vol.  i.,  1906,  page 
1401),  that  he  places  the  resistance  to  the  circulation  in  the  capil- 
laries. He  attributes  the  resistance  to  blood  impurities,  and  draws 
attention  to  Dr.  Oliver's  interesting  remark  that  boiled  meat  raises 
the  arterial  tension  less  than  roast  meat,  failing,  however,  to  realise 
that  the  impurity  is  uric  acid,  which,  by  the  mechanical  action  of 
its  colloid  form,  obstructs  the  capillaries.  Nor  does  he  add  the 
simple  explanation  of  Dr.  Oliver's  remark,  viz.,  that  boiling  extracts 
more  of  the  uric  acid  than  roasting,  hence  boiled  meat  raises  the 
blood  pressure  less  than  roast.  Sir  W.  H.  Broadbent  calls  attention 
to  the  fact  that  a  single  grain  of  calomel  or  pil.  hydrarg.  produces 
a  striking  reduction  of  arterial  tension,  but  here  again  omits  what 
I  have  stated  for  years,  that  mercury  clears  the  blood  of  uric  acid, 
quickening  the  capillary  circulation  and  lowering  the  blood  pressure 
by  doing  so. 

Dr.  Oliver,  Lancet^  1903,  vol.  ii.,  page  945,  remarks  that,  '*  when 
gout  becomes  acute,  the  embarrassment  of  the  peripheral  circulation 
which  characterises  the  chronic  form  of  the  disease  suddenly  vanishes, 
and  the  fall  of  the  capillary  blood  pressure  which  ensues  suffices  to 
secure  complete  absorption  of  the  pent  up  tissue  fluid.".  In  this 
extremely  interesting  passage  he  confirms  my  observation  on  the 
causation  of  dropsy.  For  when  gout  becomes  acute  the  capillary 
circulation  is  cleared  from  the  obstructing  influences  of  uric  acid,  and 
diaphoresis,  diuresis,  and  the  free  passage  of  fluid  from  the  tissues 
naturally  ensue.  The  causation  of  dropsy  reverses  this,  and  the 
retention  of  fluid  in  the  tissues  is  caused  by  the  obstructing  influ- 
ence of  colloid  uric  acid  both  in  the  capillaries  and  the  interstices  of 
the  tissues. 

A  paper  has  been  published  by  Dr.  Nathan  Eosewater  in  the 
New  York  Medical  Journal,  July,  1905,  under  the  title  "  A  Case  of 
Lithasmic  Gangrene,  a  Contribution  to  Haig's  Uric  Acid  Theory." 

This  patient  had  several  superficial  gangrenous  ulcers,  and  Dr. 
Bosewater  put  him  on  uric-acid-free  diet,  and  gave  salicylate  of  soda 
and  other  drugs.  In  due  time  the  ulcers  disappeared ;  about  two 
months  later  he  came  with  a  violent  skin  irritation,  and  acknow- 
ledged that  he  had  broken  rule  and  eaten  a  steak,  which,  he  declared, 
**  was  hardly  down  three  hours  when  this  awful  itching  came." 
Three  months  later  he  returned  with  a  localised  gangrene  in  the 
right  foot.    Subsequent  investigation  revealed  that  his  wife  had  been 
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giving  him  beef  tea  twice  a  day  for  a  month.  In  the  treatment  of 
the  case  Dr.  Bosewater  mentions  that  the  patient  (who  was  sixty- 
four  years  of  age)  became  delirious  when  digitalis  was  given,  but 
delirium  ceased  when  the  drug  was  withdrawn.  With  reference  to 
this  matter  he  refers  to  Dr.  Hall,  who  points  out  that  digitalis  often 
produces  this  effect  in  the  senile.  At  first  sight  it  seems  extra- 
ordinary that  a  drug  such  as  digitalis,  which  raises  the  blood 
pressure,  should  produce  a  condition  generally  associated  with 
low  blood  pressure ;  but  the  explanation  probably  is  that  digitalis 
obstructs  the  local  circulation,  and  that  the  power  of  the  heart  in 
a  senile  patient  cannot  overcome  this  obstruction ;  hence  defective 
circulation  in  the  cortex  of  the  brain  and  resulting  delirium.  A 
similar  defective  circulation  in  the  cortex  is  the  cause  of  delirium  in 
the  low  blood  pressure  conditions  with  which  it  is  more  frequently 
associated. 

After  recovery  from  the  gangrene,  the  patient  did  well  for  nearly 
a  year.  Some  relapse  of  asthma  and  insomnia  then  occurred,  and 
it  was  discovered  that  he  had  to  some  extent  returned  to  tea  and 
coffee.  These  being  stopped,  he  remained  well  for  more  than  seven- 
teen months. 

Much  of  the  paper  is  devoted  to  discussing  the  uric  acid  theory. 
The  writer  lays  stress  on  the  observation  of  Eomberg.  He  points 
out  that  endogenous  uric  acid  is  uninfluenced  in  a  normal  organism 
by  the  general  metabolism,  and  proceeds  to  point  out  that  those  who 
hold  endogenous  uric  acid  to  be  at  fault  in  gout,  are  illogical  in  con- 
sidering diet,  though  diet  for  gout  is  almost  invariably  attempted. 

I  have  said  that  the  obstruction  of  the  capillaries  varies  directly 
as  the  uric  acid  in  the  blood,  and  pulse  rate  according  to  Marey  varies 
inversely  as  arterial  tension,  which  is  the  result  of  capillary  obstruc- 
tion ;  therefore,  pulse  rate  varies  inversely  as  the  uric  acid  in  the 
blood. 

This  opens  a  subject  about  which  much  has  been  written,  namely, 
bradycardia,  or  slow  action  of  the  heart.  Prof.  Eeigel  divides  brady- 
cardia into  physiological  and  pathological ;  and  a  close  investigation 
shows  that  in  all  his  conditions  there  is  collsemia  obstructing  the 
capillaries,  and  the  bradycardia  is  due  to  this,  in  accordance  with 
Marey's  law. 

In  the  physiological  group  come  (1)  the  bradycardia  of  ten  to 
twelve  days  after  confinement ;  (2)  that  of  conditions  of  hunger ; 
(3)  that  of  individual  peculiarity. 

After  confinement,  as  I  have  pointed  out  elsewhere  {British 
Medical  Journal,  Feb.  and  Nov.,  1889),  there  is  almost  certain  to 
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be  collflBmia,  because  there  is  an  interruption  of  digestive  and  other 
functions  at  the  end  of  a  period  of  active  nitrogenous  metabolism 
(pregnancy).  These  facts  probably  give  the  causation  of  puerperal 
convulsions. 

In  certain  conditions  of  hunger,  also,  there  is  a  fall  of  acidity  and 
temporary  collsemia. 

As  to  individual  peculiarity,  Prof.  Beigel  suggests  that  it  often 
means  unrecognised  disease. 

In  the  pathological  group  comes  bradycardia  associated  with : — 

(1)  Convalescence  from  acute  disease. 

(2)  Diseases  of  digestive  organs. 

(3)  „  respiratory    „ 

(4)  „  circulatory   „ 

(5)  „  urinary 

(6)  Intoxications. 

(7)  Diseases  of  blood  and  general  nutrition. 

(8)  „  the  nervous  system. 

(9)  Other  diseases. 

Of  (1)  acute  diseases  and  their  causation  of  collsemia  I  shall  often 
speak  (see  chapter  viii.),  but  meanwhile  I  have  no  doubt  that  the 
free  capillaries  and  dicrotic  pulse  of  fever  are  due  to  rising  acidity 
and  the  consequent  clearing  of  the  blood  from  uric  acid.  The  pulse 
of  fever  often  resembles  that  produced  by  the  nitrites,  the  probable 
causation  being  in  both  cases  a  rise  of  acidity,  but  a  rise  of  acidity 
clearing  the  blood  of  uric  acid  causes  retention  of  uric  acid,  and  this 
retention  will  be  followed  (as  in  the  case  of  opium  and  other  drugs) 
by  a  plus  excretion.  Therefore,  as  fever  ends  and  acidity  faUs,  the 
retained  uric  acid  will  be  dissolved  and  flood  the  blood,  we  shall  have 
more  or  less  severe  collsemia  according  to  the  amount  retained,  and 
slow  high  tension  pulse  (post-febrile  bradycardia),  subnormal  tem- 
perature, &c.,  in  proportion.  Knowledge  of  the  effects  of  uric  acid 
thus  explains  pulse  conditions  in  fever  and  convalescence,  and  de- 
monstrates that  the  pulse  of  the  latter  is  the  necessary  sequence  of 
that  of  the  former  (see  p.  26). 

Of  changes  in  the  rate  and  rhythm  of  the  heart,  Marey  says 
that  while  they  are  often  attributed  to  nervous  influences,  they  are 
in  not  a  few  cases  really  due  to  pressure  change  in  the  vessels  either 
of  the  systemic  or  the  pulmonary  circulation  (pre v.  ref.,  p.  484). 

Writers  on  post-febrile  bradycardia  have  observed  that  it  often 
attacks  severely  those  who  before  the  fever  were  strong  and  healthy, 
and  yet,  in  apparent  contradiction,  they  attribute  it  to  weakness  of 
the  heart  muscle. 
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Why  should  such  patients  have  the  weakest  hearts  after  a  fever  ? 
There  is  do  doubt,  however,  that  they  would  have  the  largest  nitro- 
genous metabolism  both  before  and  during  the  fever ;  they  would, 
therefore,  store  most  uric  acid  and  the  most  severe  collaemia  would 
follow  the  bradycardia,  being  doubtless  in  proportion  to  this. 

As  regards  the  heart,  the  only  necessity  for  the  production  of 
bradycardia  is  that  it  shall  be  sufficiently  strong  to  withstand  the 
strain  which  collaemia,  obstructed  capillaries,  and  high  blood  pres- 
sure impose,  and  this  is  much  more  likely  to  be  met  with  in  persons 
previously  strong  and  robust.  If  the  heart  fails  before  the  high 
blood  pressure,  we  shall  get  palpitation,  or  a  quick,  irregular  pulse  in 
place  of  a  slow  one,  and  some  cases  of  tachycardia  are  no  doubt  thus 
€MX^unted  for ;  in  such  cases  the  importance  of  giving  drugs  such  as 
morphine  or  mercury,  that  lower  blood  pressure,  should  be  borne  in 
mind,  and  as  the  pressure  falls  the  heart  will  slow  towards  the 
normal  rate  (see  also  effects  of  chloroform  and  nitrites  in  chapter 
viii.).  A  very  interesting  case  was  mentioned  at  a  meeting  of  the 
Clinical  Society  (British  Medical  Journal,  1897,  vol.  i.,  p.  144), 
where  paroxysmal  tachycardia  came  in  sudden  attacks  in  a  child 
and  tfraJEt  associated  with  enlargement  of  the  heart.  And  the  possible 
relations  between  such  a  condition  and  that  of  Graves'  disease  are 
most  interesting.  I  earnestly  caution  those  who  wish  to  arrive  at 
the  truth  not  to  attribute  either  bradycardia  or  tachycardia  too 
readily  to  any  nerves  or  ganglia,  or  to  refer  the  benefit  obtained 
t?rom  such  drugs  as  valerianate  of  zinc  or  morphine  to  their  action  on 
those  ganglia,  till  the  presence  of  coUssmic  high  blood  pressure,  and 
the  possibility  that  these  drugs  have  cured  by  relieving  it,  have  been 
considered. 

For  an  account  of  some  cardiac  cases  cured  or  relieved  by  mor- 
phine, see  paper  by  Dr.  F.  S.  Toogood,  Lancet,  1898,  vol.  ii.,  p.  1393. 

The  causation  of  bradycardia  and  tachycardia  is  of  interest,  and 
my  belief  id  that  both  may  be  organic  and  due  to  changes  in  the 
nerves,  vessels,  or  heart  muscle. 

But  apart  from  such  organic  changes,  the  common  cause  of  func- 
tional bradycardia  is  high  blood  pressure.  If  this  blood  pressure 
rises  higher  the  heart  may  first  falter  and  flutter,  as  seen  in  fig.  37, 
and  finally  palpitate  (:=  functional  tslchycardia). 

On  the  other  hand,  the  heart  may  palpitate  when  surprised,  so  to 
speak,  by  a  sudden  fall  of  blood  pressure. 

The  natural  thing  for  the  heart  to  do  is  to  quicken  as  the  pres- 
sure falls ;  a  sudden  fall  acting  on  a  perhaps  imperfectly  nourished 
heart  may  cause  excessive  quickening. 
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And  this  may  account  for  several  cases  I  have  seen  where  palpi- 
tation has  heen  over  and  over  again  relieved  by  a  good  dose  (grs. 
xxx.-xl.)  of  sodii  bicarb. 

Possibly  this  had  relieved  some  dyspeptic  condition  interfering 
mechanically  with  the  action  of  the  heart ;  but  we  must  not  lose 
sight  of  the  fact  that  it  would  increase  collsemia  and  raise  blood 
pressure,  which  should  slow  the  heart. 

Probably  the  effects  of  blood  pressure  pure  and  simple  are  seen 
in  the  fact  that  palpitation  is  sometimes  relieved  by  a  few  deep 
breaths ;  this  undoubtedly  lowers  blood  pressure,  as  it  relieves  the 
high  blood  pressure  headache. 

Some  palpitation  may  also  be  stopped  by  holding  a  deep  breath 
and  pressing  forward  so  as  to  compress  the  diaphragm  with  the 
abdomen  and  thighs;  now  this  undoubtedly  raises  blood  pressure 
and  makes  a  migraine  worse  (see  Lancet^  vol.  i.,  1902,  p.  1318.) 

I  think  we  have  probably  two  causes  for  functional  tachycardia : 
(1)  rising  blood  pressure  with  more  or  less  heart  failure,  as  in 
Graves'  disease,  and  (2)  a  sudden  fall  of  blood  pressure  such  as  a 
nitrite  produces  {e.g.,  a  tabloid  of  trinitrine)  or  a  glass  of  an  acid 
wine  such  as  champagne. 

On  the  other  hand,  tachycardia  due  to  high  and  rising  blood 
pressure  would  probably  be  relieved  by  a  nitrite  or  a  glass  of  wine ; 
and  I  have  often  seen  one  of  these  terminate  such  irregularities  as 
are  shown  in  fig.  37. 

We  must  give  these  drugs,  which  lower  blood  pressure  by  retain- 
ing uric  acid  and  clearing  it  out  of  the  blood,  with  great  caution,  and 
must  never  forget  that  to  leave  them  off  suddenly  is  often  most 
dangerous;  for  the  stored  uric  acid  at  once  rushes  back  into  the 
blood,  the  blood  pressure  rises  quickly  to  dangerous  heights,  and 
again  heart  failure  or  cerebral  haemorrhage  may  result. 

I  have  seen  several  such  cases  after  discontinuing  iodides  or 
morphine,  and  have  heard  of  many  more,  whilst  the  dire  effects  of 
suddenly  leaving  off  an  opium-eater's  dose  are  familiar ;  but  in  all 
these  cases  considerable  safety  may  be  attained  by  giving  a  short 
course  of  salicylates  before  stopping  the  retentive  drug,  and  this 
plan  I  now  follow. 

(2)  Digestive  disturbance  generally  entails  a  fall  of  urea  and 
acidity  and  collsemia  results,  which  is  the  common  occasioning  cause 
of  the  uric  acid  headache,  also  of  fits,  mental  depression,  fatigue, 
asthma,  glycosuria,  anaemia,  and  albuminuria.  All  these  are  fre- 
quently associated  with  dyspepsia  or  gastro-intestinal  upset,  because 
they  cause  the  collaemia.  But  the  latter  tends  to  make  the  dyspepsia 
worse  or  to  continue  it. 
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(3)  Eespiratory  disease  may  entail  deficient  oxidation,  which 
means  a  fall  of  acidity  and  consequent  ooUsemia.  Later  we  shall 
see  the  marked  effect  of  dyspnoea  on  the  capillary  reflux  and  the 
blood  pressure. 

(4)  Circulatory  disease  may  obviously  cause  collsemia  in  several 
ways,  for  instance,  by  producing  dyspepsia  or  cyanosis. 

(5)  Among  the  urinary  diseases  mentioned  by  Prof.  Beigel, 
nephritis  bulks  largely,  and  of  this  and  its  collasmia  I  shall  speak 
in  chapter  xiii. 

(6)  Intoxication  by  lead,  alcohol,  digitahs,  and  bile  are  specially 
mentioned ;  the  actiob  of  lead  and  alcohol  on  uric  acid  I  need  not 
repeat.  Digitalis  acts  in  accordance  with  the  same  law,  and  slows 
the  pulse  by  contracting  the  arterioles  and  raising  blood  pressure. 
The  digestive  disturbances  accompanying  jaundice  probably  account 
for  collaemia,  and  jaundice  is  not  always  accompanied  by  a  slow 
pulse,  which  points  to  indirect  action. 

(7)  I  shall  only  mention  anaemia  or  leucocythsemia  in  reference 
to  what  I  say  in  chapter  xii.  of  the  correlated  collaemia. 

*  (8)  As  regards  the  nervous  system,  I  admit  that  certain  central 
or  reflex  irritation  may  contract  the  peripheral  arterioles,  raise  blood 
pressure,  and  produce  bradycardia,  but  I  believe  that  disease  of  the 
nervous  system  often  acts  indirectly  by  producing  nausea,  vomiting, 
or  gastric  disturbance,  with  secondary  collsemia  and  capillary  ob- 
struction and  its  resultant  bradycardia  (see  previous  remarks  and 
quotation  from  Marey). 

Under  (9)  are  grouped  fatigue,  sunstroke,  severe  pains  in  various 
organs,  and  if  necessary  I  could  prove  that  these  may  be  accom- 
panied by  collaemia.  I  shall  speak  %t  fatigue  in  connection  with 
the  causation  of  mental  depression,  chapter  viii. 

Severe  pain,  especially  when  connected  with  any  of  the  abdom- 
inal or  pelvic  organs,  causes  more  or  less  complete  arrest  of  digestion 
and  absorption  of  food ;  it  thus  produces  increased  alkalinity  of 
the  blood,  and  collaemia,  like  any  other  digestive  disturbance ;  but 
whether  this  accounts  for  the  effects  of  all  pain,  fright,  &c.,  in 
producing  shock  and  collaemia  I  am  not  prepared  to  say.  Certainly 
in  many  of  these  conditions  much  good  may  be  done  by  clearing  the 
blood  of  uric  acid,  and  I  have  mentioned  a  case  in  which  this  was 
achieved  by  the  natives  of  Morocco  by  means  of  a  dose  of  urine. 
Pain  has  also  probably  a  direct  effect  in  raising  blood  pressure,  and 
this  would  not  be  hindered  by  acting  on  uric  acid  either  with  drugs 
or  diet. 

As  regards  fatigue,   since  drugs  such   as    morphine,  cocaine, 
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aoids,  &0.,  which  clear  the  hlood  of  uric  acid  and  promote  a  free 
circulation  in  the  nervous  and  muscular  tissues,  produce  (as  they 
are  well  known  to  do)  feelings  of  mental  well-being  and  bodily 
strength,  and  greatly  increase  the  powers  of  endurance,  it  is  ex- 
tremely likely  that  drugs  and  physiological  or  pathological  conditions, 
which  increase  uric  acid  in  the  blood,  and  so  hinder  the  circulation 
through  these  tissues,  will  produce  potential  or  actual  fatigue. 

In  connection  with  sunstroke,  we  may  remember  that  external 
heat  produces  collaBmia  (see  remarks  on  fig.  4),  and  that  some  of  the 
symptoms  of  this  trouble  may  be  due  to  high  blood  pressure  and 
others  to  defective  combustion,  in  a  word,  fatigue  with  special 
variations  (see  chapter  viii.). 

From  the  causation  of  bradycardia  by  uric  acid  I  pass  to  that  of 
angina  (see  chapter  xiv.),  and  of  syncope  (see  also  Brain,  Spring 
Number,  1891,  p.  88).  Acute  dilatation  of  the  heart  and  other 
effects  of  high  blood  pressure,  and  the  value  of  nitrites  and  mercury 
in  such  conditions,  are  easily  accounted  for.  I  give  here,  fig.  37,  a 
tracing  showing  an  intermission  in  my  own  pulse,  when  the  heart 
was  labouring  against  the  high  blood  pressure  of  coUsemia,  and  I 
suggest  that  epilepsy  may  in  some  oases  be  due  to  heart  failure  from 
this  cause. 

It  must  be  remembered  that  chronic  under-feeding  and  deficiency 
of  food  may  lead  to  collapse  and  heart  failure.  I  have  seen  several 
such  cases  among  those  who  have  broken  my  rules  of  quantity. 
The  patient  either  suddenly  collapses  or  gradually  finds  himself 
weak  and  unfit  for  exertion,  even  customary  exercise  causing 
palpitation.  We  find  the  pulse  unduly  quick,  the  first  sound  of  the 
heart  long  or  reduplicated,  the  heart  dulness  is  increased,  and  the 
capillary  reflux  falls  out  of  its  normal  relation  to  blood  pressure.  A 
capillary  reflux  of  seven  or  eight  occurs,  and  where  we  should 
expect  a  blood  pressure  of  140  mm.  of  mercury  or  above  we  find 
one  of  100  or  110.  If  the  heart  were  strong  pressure  should  be  140, 
and  the  difference  between  these  figures  gives  a  measure  of  the 
extent  of  the  heart  failure. 

From  such  a  condition  with  care  and  rest  the  patient  will 
recover,  but  not  without  sufficient  food  albumens. 

Such  heart  failure  is  specially  likely  to  be  met  with  in  those  who 
under  feed  on  first  changing  diet,  for  here  there  is  certain  to  be  more 
or  less  collsemia,  which  throws  additional  strain  on  the  heart. 

An  interesting  form  of  syncope  is  that  which  occurs  during 
bathing,  and  it  no  doubt  accounts  for  the  loss  of  many  lives. 

Bathing  is  common  during  the  morning  just  at  the  hours  of 
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physiological  collsBmia,  and  when  to  this  is  added  contraction  of 
ail  the  surface  vessels  by  cold,  and,  as  we  can  now  understand, 
some  increase  of  the  urate  precipitation  itself  by  cold,  it  is  little 
wonder  that  the  heart  is  sometimes  overpowered.  It  is  acknow- 
ledged by  Sir  W.  H.  Broadbent  ("  Pulse,**  p.  163),  that  powerful 
contraction  of  arterioles  may  bring  the  heart  to  a  dead  stop.  Or  a 
patient  may  become  sleepy  with  headache  or  even  a  threatening  of 
coma  under  similar  conditions,  and  these  are  doubtless  results  of 
rising  intracranial  pressure,  for  I  have  often  found  that  a  morning 
cold  bath  raises  blood  pressure  and  increases  a  headache  if  present, 
whilst  warmth  would  lower  blood  pressure  and  remove  headache. 
All  sufferers  from  migraine  should  beware  of  cold  bathing  in  the 
early  morning,  or  they  may  lose  their  lives  either  from  heart 
failure  or  high  intracranial  pressure  and  coma,  according  as  the 
heart  fails  or  does  not  fail  before  the  rising  pressure  of  increasing 
capillary  obstruction,  j 


Fio.  87. — PuLSB  TRAcmas  of  High  Blood  Pbessubb.    (A)  Faltebiko. 
(B)  Intbbmittknt. 

As  regards  my  own  pulse,  I  look  upon  a  fluttering,  imperfect 
systole,  or  a  dropped  beat,  as  in  fig.  37,  as  conclusive  evidence  of 
high  blood  pressure.  I  have  many  hundred  tracings  of  such  a  pulse, 
bat  none  without  accompanying  (causative)  high  blood  pressure,  and 
I  have  often  produced  this  condition  or  removed  it  in  myself  and 
others. 

It  is  interesting  to  notice  that  Marey  says  the  pulse  in  typhoid 
fever  is,  first  of  all,  soft  and  dicrotic,  and  later,  on  the  approach 
of  convalescence,  shows  more  or  less  high  tension,  and  he  goes  on, 
'<  L'apparition  du  triple  rebondissement  [»  W  pulse  of  high  tension 
as  in  trace  A,  fig.  37]  est  un  caract^re  important  de  Tapproche  de  la 
convalescence;  nous  le  recontrerons  k  la  fin  des  autres  maladies 
febriles.  Au  moment  de  la  convalescence  le  pouls  pr6sente  parfois 
aossi  un  pen  d*irr6gularite "  (prev.  ref.,  p.  669).  That  is  to  say, 
daring  high  fever  there  is  retention  of  uric  acid,  and  little  or  none 
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in  the  blood,  but  as  temperature  drops,  the  alkalinity  of  the  blood 
increases,  it  dissolves  a  considerable  quantity  of  uric  acid  which 
obstructs  the  capillaries  and  produces  high  blood  pressure,  and  the 
heart  flutters  or  falters  as  the  pressure  rises. 

Dr.  Chapman,  in  his  lectures  on  the  "Physics  of  the  Circula- 
tion," says  that  when  the  heart  gives  a  tumble  or  flutter  it  really 
makes  two  contractions,  as  an  effort  at  compensation  (Lancet^  1894, 
-vol.  i.,  p. 661). 

Again,  with  regard  to  alcohol,  Marey  says,  ''  Certains  agents, 
Talcool,  par  exemple,  mettent  la  circulation  dans  un  6tat  analogue 
k  oelui  de  la  fi^vre  typhoide ;  le  pouls  de  Tivresse  a  moins  qu'elle 
ne  soit  accompagnee  de  troubles  gastriques  pr^sente  k  un  haut  degr6 
le  dicrotisme  **  (prev.  ref.,  p.  669).  Why  this  exception  in  the  case 
of  gastric  troubles  ?  Marey  appears  to  attribute  it  to  irritation  of 
the  abdominal  sympathetic,  but  I  am  only  following  his  own  rule 
with  regard  to  heart  rhythm  in  suggesting  that  the  absence  of 
dicrotism  in  gastric  trouble  is  really  due  to  uric  acid,  and  to  the 
intra- vascular  pressure  changes  it  produces,  and  not  directly  to  the 
nervous  system.  Gastric  upset  means  diminished  absorption  of 
alcohol,  and  of  the  acids  so  frequently  ingested  with  it,  diminished 
absorption  also  of  food  with  its  resulting  diminished  formation  of 
urea  and  acids,  and  the  result  is  an  increase  in  the  alkalinity  of 
the  blood,  which  at  once  takes  up  an  increased  quantity  of  uric 
acid,  obstructing  the  vessels  and  preventing  more  or  less  completely 
the  dicrotism  otherwise  produced  by  alcohol  and  acids. 

Marey  adds  that  vomiting  produces  coldness  of  surface  and 
extremities,  in  fact,  all  the  signs  of  vascular  contraction ;  he  says 
also  that  John  Hunter  was  struck  by  the  coincidence  of  lowered 
temperature  with  vomiting,  and  concluded  that  the  stomach  was 
probably  the  seat  of  heat  formation.  Marey  corrects  Hunter  by 
referring  to  present  knowledge  of  the  abdominal  sympathetic  and 
its  supposed  power  of  contracting  the  vessels  all  over  the  body,  but 
he  is  probably  himself  quite  as  far  from  the  truth. 

I  believe  that  in  all  gastro-intestmal  disturbance,  whether  cul> 
minating  in  vomiting  or  not,  there  is  a  diminished  formation  of  urea 
and  acids  (one  has  only  to  watch  the  effects  of  dyspepsia  on  the 
excretion  of  urea  for  a  few  days  for  certainty  on  this  point),  and 
consequently  an  increase  in  alkalinity  of  the  blood ;  as  a  result  it 
is  flooded  with  uric  acid.  Deficient  circulation  throughout  the  body, 
and  especially,  as  we  have  seen,  in  the  skin,  results.  Even  in  physi- 
ological conditions  the  temperature  of  the  body  is  largely  dependent 
on  the  quantity  of  uric  acid  in  the  blood  (fig.  5),  but  from  the  vase- 
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motor  or  abdominal  sympathetic  point  of  view  it  must  be  shown  that 
these  centres  were  more  active  in  the  contraction  of  vessels  in  the 
a.m.  hours  daily  than  in  the  p.m.  hours. 

Some  deficient  circulation  or  vascular  obstruction  is  the  central 
symptom  of  every  migraine  ia  which  the  initial  lesion  is  almost 
always  some  gastro-intestinal  disturbance,  though  this  is  sometimes 
itself  secondary  to  collsemia  otherwise  produced,  as  in  fatigue  (see 
chapter  viii.) ;  but  when  the  gastro-intestinal  disturbance  is  present 
it  affects  the  alkalinity  of  the  blood  and  produces  or  intensifies  the 
collsemia  to  which  everything  else  is  secondary. 

If  the  deficient  circulation  throughout  the  body  in  migraine  is 
due  to  the  abdominal  sympathetic,  why  does  clearing  the  blood  and 
urine  of  uric  acid  control  it  ?  Why  does  increasing  the  uric  acid  in 
the  body  and  blood  intensify  it  ? 

It  is  easy  to  refer  every  ill-understood  phenomenon  to  the  irre- 
sponsible action  of  the  abdominal  sympathetic  or  the  vaso-motor 
centre,  but  no  reason  is  given  why  these  centres  should  contract 
all  the  arterioles  in  the  body  because  the  stomach  has  had  a  slight 
disagreement  with  a  pork  chop.  Migraine  itself  was  considered  a 
neurosis  till  I  showed  that  the  nerve  centres  might  be  neglected 
if  the  uric  acid  was  controlled ;  and  the  obstruction  of  vessels  in 
this  and  similar  conditions  is  not  nearly  so  sudden  as  Marey  sup- 
poses, for  long  before  the  stomach  trouble  causes  vomiting,  there 
is  more  or  less  complete  suspension  of  digestion  and  absorption; 
and  meanwhile  urea  has  been  falling  and  the  alkalinity  of  the  blood 
and  the  consequent  coUaemia  increasing.  Marey  sees  the  final  stage 
of  the  process,  and  looks  upon  the  obstruction  of  vessels  as  sudden, 
but  in  migraine  there  is  often  great  obstruction  of  vessels  without 
any  vomiting. 

I  do  not  deny  that  irritation  of  a  sensory  nerve  may  cause 
contraction  of  vessels  and  a  rise  of  blood  pressure,  but  this  may 
be  due  to  contraction  of  the  relatively  large  vessels,  and  is  often 
temporary,  differing  in  many  ways  from  the  steady  and  continuous 
high  blood  pressure  accompanying  excess  of  uric  acid  in  the  blood 
(see  also  case  recorded  in  chapter  viii.  in  connection  with  the 
causation  of  chloroform  syncope,  and  other  instances  of  the  direct 
effects  o{  pain  mentioned  later). 

In  migraine,  where  the  pressure  remains  high  for  hours  or 
possibly  for  one  to  two  days,  the  only  pain  is  in  the  head,  and 
though  there  may  be  occasionally  some  nausea,  there  is  no  abdo- 
minal pain  suificient  to  account  for  irritation  of  the  sympathetic. 

Again,  in  physiological  conditions  what  source  of  vaso-motor  irrita- 
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tion  exists  in  the  a.m.  and  early  p.m.  hours  which  is  ahsent  in  the 
later  p.m.  hours,  or  why  does  a  dose  of  calomel,  any  acid,  or  the 
mere  inhalation  of  ammonia,  affect  the  hlood  pressure  at  any  time  ? 
There  is  no  reason  to  think  that  these  will  remove  a  source  of 
gastric  irritation,  still  less  an  organic  lesion  or  scar. 

Still  more  in  pathology,  e.g,,  in  chronic  Bright's  disease,  when 
the  blood  pressure  is  high  for  days,  weeks,  months,  and  years, 
does  its  remarkable  relationship  to  uric  acid  appear;  clear  the 
blood  of  uric  acid  by  means  of  mercury,  or  observe  its  clearance 
by  an  intercurrent  febrile  disturbance,  and  the  high  pressure 
vanishes  in  a  comparatively  few  minutes  and  is  absent  till  the 
mercury  or  fever  are  gone,  but  no  longer. 

In  these  physiological  conditions  the  high  pressure  is  not  due  to 
the  contraction  of  the  larger  arteries,  because  the  arteriometer  tells 
us  that  the  diameter  of  the  radial  increases  with  the  pressure ;  and, 
though  these  large  vessels  are  exercising  some  pressure  on  the  blood 
within  them,  this  is  with  the  object  of  helping  the  heart  and  forcing 
the  circulation  through  the  obstructions  in  front.  Obviously,  as  the 
large  vessels  are  dilated  the  rising  pressure  cannot  be  due  to  their 
action. 

Applying  this  to  all  the  arteries  that  have  obvious  muscular  tissue, 
and  considering  that  they  aid  the  heart  by  a  certain  amount  of  con-- 
traction  to  force  the  blood  through  the  obstruction  in  front,  and  that 
they  with  the  heart  become  hypertrophied  in  the  process,  then 
obviously  the  small  vessels  (arterioles)  nearest  to  that  obstruction 
will  have  most  pressure  to  bear,  and  may  become  most  hypertro- 
phied, just  as  the  small  pipe  near  a  tap  is  subjected  to  the  greatest 
strain  when  the  stream  is  suddenly  stopped. 

From  one  point  of  view  then,  we  see  one  nerve  centre  in  physio- 
logical and  pathological  conditions  engaged  in  aiding  the  heart  and 
arteries  in  forcing  the  blood  forward,  while  another  is  contracting 
the  arterioles  and  keeping  it  back,  and  that  internecine  warfare 
persists  for  days,  weeks,  months  and  years,  to  the  detriment  of  the 
physiology  and  nutrition  of  the  body. 

Is  there  any  other  parallel  to  this  in  the  physiology  of  the  human 
body  ?  Is  there  anything  in  the  theory  of  evolution  to  render  such 
a  belief  possible  ? 

My  observation  on  the  constant  relationship  of  these  conditions 
of  high  blood  pressure,  both  in  physiology  and  pathology,  to  excess 
of  uric  acid  in  the  blood  is  the  key,  and  we  must  suppose  that  the 
uric  acid  irritates  the  second  centre,  and  sets  it  against  the  first,  for 
the  moment  uric  acid  is  removed  the  strife  ceases. 
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If,  however,  it  should  eventually  prove  that  the  connection 
between  uricacidsemia  and  high  blood  pressure  is  mechanical  and 
dae  to  blocking  of  capillaries  by  colloid  uric  acid,  we  are  relieved 
from  the  belief  in  physiological  suicide,  and  can  realise  that  the 
physiological  resources  of  the  body  are  united  in  one  common 
endeavour  to  prevent  this  mechanical  obstruction  from  injuring  the 
nutrition  and  functions  of  its  tissues. 

However  this  may  be,  one  fact  is,  I  believe,  certain,  that  in 
physiology  and  pathology  high  blood  pressure  is  absolutely  de- 
pendent on  the  amount  of  uric  acid  in  the  blood,  and  that  if  we 
remove  the  uric  acid  we  shall  lower  blood  pressure,  and  improve 
circulation  through  every  organ  and  tissue,  and  this  without  the 
least  regard  to  any  nerve  centre. 

Marey  also  points  out  that  a  feeble  pulse  becoming  almost 
imperceptible  in  the  radial,  but  presenting  the  pulse  tracing  of 
extremely  high  tension,  is  the  pulse  of  mal  de  mer,  and  of  nausea 
or  vomiting.  In  sea-sickness  there  is  commonly  a  headache,  which 
has  all  the  characters  of  the  ordinary  bilious  headache  (migraine) 
produced  by  uric  acid.  I  see  no  reason  to  doubt  that  the  high 
tension  pulse  is  produced  by  uric  acid,  and  that  the  headache  repre- 
sents the  eifects  of  the  high  blood  pressure  on  the  intra-cranial 
circulation ;  a  similar  headache  can  be  produced  in  any  one  subject 
to  it  by  anything  which  will  produce  gastric  disturbance,  provided  a 
supply  of  urate  is  present  which  can  be  taken  up  by  the  blood.  In 
accordance  with  this  is  the  fact  that  the  uric- acid-free  diet  relieves 
or  even  prevents  sea-sickness. 

Where  there  is  obstruction  of  capillaries,  but  the  heart  is  powerful, 
or  perhaps  hypertrophied,  and  refuses  either  to  give  way,  dilate  or 
furnish  imperfect  systoles,  blood  pressure  will  rise  dangerously,  and 
(especially  where  the  vessels  are  already  degenerate)  haBmorrhage 
will  occur. 

This  may  be  harmless  in  the  form  of  epistaxis  or  haemoptysis 
(and  I  have  elsewhere*  suggested  that  what  the  late  Sir  Andrew 
Clark  denominated  <*  arthritic  haemoptysis  "  may  be  due  to  coUsBmia 
and  its  effects  on  the  circulation),  or  may  be  fatal  and  deadly  as 
haamorrhage  in  the  brain. 

I  am  collecting  records  of  syncope,  haemorrhage,  <&c.,  to  discover 
whether  a  majority  occur  at  the  times  of  physiological  coUaemia 
(t.g.,  the  **  alkaline  tides  "  of  the  morning  or  afternoon  and  collasmic 
seasons  of  spring  and  summer),  pathological  exaggerations  of  which 

•  Wood's  Medical  and  Surgical  Monographs,  February,  1890,  p.  359. 
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may  account  for  these  symptoms ;   and  the  extent  to  which  my 
records  favour  this  is  remarkable. 

As  to  the  arteries  themselves,  high  blood  pressure  means  a 
certain  amount  of  strain,  and  strain  leads  to  degeneration  of  struc- 
ture. As  the  vasa  vasorum  are  affected  by  the  urate,  nutrition  is 
involved,  and  degeneration,  atheroma  and  other  changes  result. 
Hence  in  diabetes,  a  disease  associated  with  high  blood  pressure  (as 
pointed  out  in  chapter  xiv.),  we  get  arterio-sclerosis  and  gangrene 
(see  British  Medical  Journal,  Epitome,  1896,  vol.  ii.,  p.  17). 

In  a  recent  (6th)  edition  of  *'  Diet  and  Food,"  p.  83,  I  quote 
from  "  Human  Physiology,"  by  Eaymond  (London,  W.B.  Saunders, 
p.  128),  some  remarks  by  a  vegetarian  doctor  on  arterial  degeneration 
as  caused  by  his  diet.  He  does  not,  however,  state  whether  his  diet 
includes  such  poisons  as  the  pulses,  tea  and  coffee,  mushrooms, 
asparagus,  &c.,  and  it  is  therefore  impossible  to  draw  any  useful 
conclusion. 

Education  and  subsequent  experience  have  taught  me  that  the 
one  great  cause  of  arterial  degeneration  is  pressure  and  strain.  For 
we  find  degenerate  vessels  in  those  who  have  bad  high  blood  pressure 
in  life,  and  the  longer  they  have  been  exposed  to  this  the  more 
advanced  are  the  changes. 

They  are  also  more  marked  in  those  who,  in  addition  to  high 
blood  pressure,  have  been  exposed  by  occupation  to  vascular  strain, 
e.g.,  by  lifting  heavy  weights. 

Again,  when  some  vessels  have  been  more  exposed  to  strain  than 
others,  the  degeneration  is  there  most  marked. 

And  though  most  degeneration  occurs  in  the  old  owing  to  the 
greater  duration  of  pressure  and  strain,  fairly  marked  changes  are 
found  in  the  vessels  of  high  blood  pressure  cases  {e.g,,  Bright*s 
disease)  even  under  the  age  of  25. 

Thus  everything,  both  clinically  and  in  the  post-mortem  room, 
denotes  that  pressure  and  strain  are  the  most  important  causes  of 
arterial  degeneration,  followed  and  aided  to  some  extent,  and  in 
certain  cases,  by  such  contributing  causes  as  alcohol  and  syphilis. 

The  chief  cause  of  pressure  and  strain,  apart  from  mechanical 
conditions  mentioned  above,  is  high  blood  pressure — (uric  acid  col- 
IflBmia,  and  its  results) — hence  the  early  and  marked  presence  of  such 
degeneration  in  cases  of  Bright's  disease.  It  is  chiefly  in  company 
with  chronic  Bright's  disease  that  we  find  the  most  advanced  arterial 
degeneration  of  later  life. 

The  uric-acid-producing  poisons  in  many  vegetarian  foods  account 
for  the  results  cited  by  the  doctor  quoted  in  "  Diet  and  Pood."    This 
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accords  with  my  experience,  for  some  of  the  highest  blood  pressures 
I  have  ever  measured,  accompaaied  by  more  or  less  marked  sigas  of 
vascular  degeoeration,  have  been  in  pulse- eating  natives  of  India — a 
fact  which  accounts  for  many  vegetarian  failures  nearer  home. 

The  same  observer  suggests  that  vegetarian  foods  cause  chalky 
degeneration  of  arteries  by  introducing  excess  of  salts. 

The  ultimate  appeal  is  not  to  theory,  but  to  fact.  Do  those  who 
live  on  bread  stuffs  and  other  urio-acid-free  foods  get  high  blood 
pressure  and  vascular  degeneration,  or  do  they  not  ?  So  far  as  my 
experience  goes  the  answer  is  in  the  negative. 

It  can  be  no  surprise  to  me  to  learn  that  vegetarians  who  eat 
pulses  and  drink  tea  suffer  from  high  blood  pressure,  vascular 
degeneration,  calcification,  &c.  The  value  of  this  observer's  testi- 
mony depends  upon  whether  his  diet  was  uric  acid  free  or  the 
reverse. 

To  return,  the  same  argument  applies  to  the  effects  of  high  blood 
pressure  on  the  heart.  We  get  first  hypertrophy  and  then  degenera- 
tion, or  sudden  syncope  or  angina  occurring  in  the  alkaline  tide,  due 
to  obstruction  of  capillaries  for  which  it  is  unprepared,  the  fluttering 
heart  of  uric  acid  headache  or  epilepsy  being  a  minor  stage  of  the 
same  thing.  Syncope  and  angina  are  treated  in  chapters  viii.  and 
xiv.,  but  their  causation  by  the  obstructed  capillaries  of  coUaemia 
follows  directly  from  what  I  have  said  about  fig.  37,  and  this  explains 
their  occurrence  after  fevers,  influenza,  &c.,  or  in  association  with 
gout,  dyspepsia,  Bright's  disease  and  glycosuria;  it  also  explains 
the  relief  afforded  by  mercury,  morphine  and  the  nitrites.  Several 
of  my  epileptic  patients  tell  me  that  they  shiver  with  cold  (obstruc- 
tion of  the  capillaries  of  the  skin)  or  feel  a  fluttering  in  their  throat 
(sign  of  a  single  non -habitual  intermission  of  the  heart)  just  before 
a  fit  occurs  ;  and  the  so-called  globus  hystericus  may  be  a  phenome- 
non with  similar  origin. 

As  to  the  skin,  there  is  the  cold  skin  of  migraine  passing  through 
all  stages  to  Raynaud's  disease,  or  various  interferences  with  func- 
tion and  nutrition,  producing  urticaria,  erythema,  <fec.,  and,  where 
the  skin  has  long  been  deteriorated  by  urates,  leading  to  the  atrophy 
and  loss  of  structure  described  by  Semmola  (see  chapter  xiii.)  as 
present  in  Bright's  disease. 

In  Raynaud's  disease  there  is  clearly  some  difficulty  in  believing 
that  a  spasmodic  contraction  of  living  tissues  should  last  so  long  as 
to  produce  death  of  the  parts,  and  Raynaud  has  shown  (see  chapter 
xi.)  that  the  obstruction  is  not  in  the  arteries  nor  veins,  but  in  the 
capillaries.     But  if  the  obstruction  is  due  to  colloid  uric  acid,  we  can 
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see  that  the  cooling  of  the  blood  in  the  exposed  skin  and  extremities 
of  the  fingers  may  increase  precipitation  of  uric  acid,  just  as  it  does 
in  the  test  tube,  and  thus  the  local  obstruction  will  not  only  be 
increased,  but  there  will  be  no  limit  to  its  duration,  which  explains 
the  remarkable  way  in  which  Raynaud's  disease  is  limited  to  surfaces 
and  extremities.  Such  limitation  is  very  difficult  to  explain  by 
reference  to  an  irritated  nerve  centre  (see  chapter  xi.,  remarks  on 
Dr.  Southey's  case). 

In  the  brain  we  have,  as  the  effect  of  urates  on  its  circulation, 
stasis,  as  in  headache,  vertigo,  epilepsy,  mental  depression,  and 
oedema  as  in  uraemia,  not  to  mention  softening  and  hsBmorrhage 
from  organic  arterial  changes. 

No  doubt  we  have  in  the  cord  similar  functional  and  nutritional 
changes,  and  in  the  peripheral  nerves,  neuritis  and  perineuritis,  eaph 
and  all  due  to  vascular  conditions  produced  by  urates  (see  Charcot 
in  Prog.  Med,,  vol.  ii,,  1890,  p.  83-102,  and  Buzzard,  Lancet,  vol.  ii., 
1893,  p.  1233).  Toxic  neuritis  may  represent  the  effects  of  the  drug 
on  urates.  There  are  also  man^  interesting  eye  symptoms  more  or 
less  closely  related  to  high  blood  pressure ;  for  not  only  has  stasis 
or  thrombosis  in  the  vessels  of  the  retina  been  seen  during  attacks  of 
migraine  (see  Ophthalmic  Review^  March,  1890,  paper  by  Mr.*  Stan- 
ford Morton),  but  Sir  T.  Lauder  Brunton  {British  Medical  Journal^ 
1892,  vol.  i.,  p.  7),  the  late  Dr.  J.  Anderson  and  others,  have  noticed 
the  connection  between  intraocular  tension  and  high  blood  pressure. 

In  the  eye,  we  have  probably  a  similar  set  of  forces  to  those 
causing  stasis  and  hyperaBmia  in  the  cranial  circulation,  and  the 
pathology  of  glaucoma  may  closely  parallel  that  of  headache  or 
mental  depression  (t.e.,  the  effect  of  high  blood  pressure  in  a  more  or 
less  closed  cavity).  I  have  seen  cases  in  which  eye  pain,  apparently 
related  to  glaucoma,  was  immediately  relieved  by  a  drug  reducing 
blood  pressure.  A  patient  under  my  care  had  blood  pressure  reduced 
from  180  to  110,  with  simultaneous  reduction  of  tension  in  the  eye 
and  improvement  in  its  condition.  I  have  spoken  of  the  kidneys 
and  the  way  in  which  urates  diminish  excretion  of  water  and  retain 
it  in  the  body,  one  result  being  probably  the  oedema  of  eyelids  noticed 
by  several  observers  as  occurring  in  migraine.  The  late  Dr.  Oogarty, 
of  Canterbury,  drew  my  attention  to  it  (see  also  British  Medical 
Journal,  1888,  vol.  i.,  p.  1006,  and  compare  anasarca  case  in 
chapter  xiii.). 

No  doubt  nutrition  of  the  kidneys,  liver,  and  other  organs  is 
eventually  affected  by  the  vascular  changes  which  urates  bring  about 
in  their  parenchyma ;  the  chief  being  an  alternation  of  anaemia  with 
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hyperaBmia,  often  intensified  by  the  serious  secondary  efiFects  of 
coUsemia  on  the  heart  and  general  circulation. 

The  muscles  can  scarcely  suffer  less  than  the  skin  and  other  organs, 
and,  when  their  vessels  are  obstructed,  no  doubt  their  nutrition  is 
seriously  hindered  (see  the  causation  of  fatigue,  chapter  viii.) ;  and 
as  they,  like  the  liver,  are  important  organs  of  metabolism,  there 
can  be  little  doubt  that  general  nutritional  changes  may  be  induced 
when  their  circulation  is  impeded.  I  suggest  that  in  glycosuria  and 
albuminuria,  when  temporary  and  not  associated  with  actual  kidney 
lesion,  we  see  results  of  such  metabolic  disturbance.  When  blood 
pressure  is  high,  and  is  lowered  by  giving  an  acid,  there  is  certain 
to  be  a  rise  of  urea ;  and  this  rise  of  urea  is  due  to  an  increased 
formation  of  urea,  when  the  metabolic  processes  in  the  liver, 
muscles,  Sic.,  are  set  free  from  the  restrainiug  influence  of  collsemia. 
We  shall  see  this  to  a  much  more  marked  extent  in  chapter  viii., 
where  it  will  appear  that  the  amount  of  uric  acid  in  the  blood  not 
only  controls  the  amount  of  fatigue  which  a  given  exertion  will 
produce,  but  also  its  effects  on  the  formation  and  excretion  of  urea. 

The  late  Dr.  King  Chambers  regarded  vascular  tension  as  due  to 
the  presence  of  waste  products  in  the  blood,  and  treated  the  con- 
dition by  diet ;  he  took  a  great  interest  in  the  early  stages  of  my 
research,  and  wrote  me  several  letters  containing  points  of  interest ; 
among  others  he  qientioned  a  case  of  epilepsy,  which  rather  to  his 
surprise  was  apparently  cured  by  diet.  Dr.  Chambers  ordered  his 
patient  to  reduce  his  meat  and  beer,  but  he  being  young  and 
enthusiastic  went  beyond  his  instructions,  and  left  off  both  entirely ; 
eighteen  years  afterwards  he  had  never  had  another  fit ;  I  shall 
have  to  relate  a  somewhat  similar  case  in  chapter  vii.  The  step 
from  the  general  belief  that  high  blood  pressure  is  due  to  waste 
products  in  the  blood  to  the  special  belief  that  it  is  due  to  uric  acid, 
is  in  some  respects  a  small  one ;  but  it  will  presently  be  seen  that 
in  the  power  it  gives  us  to  control  high  blood  pressure  and  its  effects, 
it  is  really  a  very  large  one. 

It  may  be  both  interesting  and  useful  to  restate  shortly,  in  the 
form  of  conclusions,  some  of  the  points  and  arguments  touched  upon 
in  the  preceding  pages,  thus : — 

The  daily,  hourly,  and  seasonal  variations  in  blood  pressure  are 
practically  inexplicable  if  uric  acid  fluctuations  do  not  cause  them. 
So  are  also  the  well-attested  effects  of  milk  diet  or  other  uric- 
acid-free  diets  in  lowering  blood-pressure. 

A  most  interesting  parallel  has  been  demonstrated  between  the 
known  solubilities  of  colloid  uric  acid  in  the  laboratory  and  the 
action  of  acids,  alkalies  and  cold  on  the  blood  pressure. 
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EverythiDg  that  clears  the  blood  aod  urine  of  uric  acid  lowers 
blood  pressure;  everything  which  increases  excretion  in  the  urine 
raises  it,  but  the  effect  is  proportional,  not  so  much  to  the  dose  of 
the  drug  as  to  the  amount  of  uric  acid  it  has  to  act  upon. 

No  other  explanation  of  the  action  of  metals,  acids,  lithia,  &c.,  on 
the  blood  pressure  has  been  given  except  their  effects  on  the  solu- 
bility and  excretion  of  uric  acid. 

The  effect  of  uric  acid  or  its  salts  (or  practically  any  xanthin 
compound),  is  first  to  lower  blood  pressure,  and  then,  as  uric  acid  is 
passing  in  excess  in  the  urine,  to  raise  it. 

The  reactions  in  the  blood  of  the  substance  which  raises  blood 
pressure,  are  those  of  uric  acid,  for  every  metal  known  to  form  an 
insoluble  compound  with  uric  acid  clears  it  out  of  the  blood,  and 
consequently  out  of  the  urine ;  the  mineral  acids  do  the  same. 

It  has  been  suggested  that  the  substance  in  the  blood  is  para- 
xanthin,  but  para-xanthin  forms  a  soluble  compound  with  hydro- 
chloric acid  (see  Chemical  Basis  of  the  Animal  Body,  p.  178),  while 
hydrochloric  acid  clears  the  blood  of  the  substance  we  are  looking  lor 
and  lowers  blood  pressure,  acting  like  other  things  which  form  in- 
soluble compounds  with  uric  acid.  ' 

The  solubilities  of  uric  acid  completely  explain  the  production  of 
bradycardia  by  disease  and  the  action  of  drugs  in  relieving  or 
preventing  it.  ^ 

The  causation  of  many  forms  of  syncope  is  also  explained,  and 
many  of  those  who  suffer  cease  to  do  so  under  otherwise  similar 
conditions,  when  their  blood  and  urine  are  kept  clear  from  excess  of 
uric  acid  by  means  of  diet. 

A  case  in  point  is  that  of  a  Eugby  boy,  who  suffered  from 
migraine  and  temporary  albuminuria,  and  fainted  on  several  occa- 
8i(m8.  He  was  put  on  uric-acid-free  diet,  and  has  lived  on  it  ever 
since.  Now  (fourteen  years  later)  he  is  without  migraine  or  albu- 
minuria, and  is  capable  of  great  and  prolonged  exertion  (200  miles  on 
a  loaded  cycle  in  twenty-four  hours)  without  undue  fatigue  or  any 
sign  of  syncope,  vdth  normal  blood  colour  and  blood  pressure.  Can 
there  be  any  doubt  that  if  diet  had  not  been  altered,  this  man  would 
to-day  be  a  chronic  invalid  with  migraine  and  albuminuria  or  Bright's 
disease,  and  be  quite  incapable  of  athletic  feats  of  strength  and 
endurance  ?  This  reminds  me  that  not  a  few  who  are  now  regarded 
as  athletes  were  cripples  on  the  old  mixed  diet. 

The  cause  of  many  alterations  in  the  rate  of  the  heart's  action 
becomes  clear ;  as  also  the  influence  of  drugs  upon  it,  and  the 
relation  of  hsBmorrhage  to  high  blood  pressure,  with  the  cure  of  the 
*'^rmer  by  druge. 
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Witbout  this  the  sripposed  irresponsible  action  of  the  nervous 
system  causes  great  confusion,  and  would  force  us  to  believe  in  the 
internecine  warfare  of  nerve  centres  and  physiological  suicide. 

No  other  explanation  has  yet  been  given  of  the  relation  between 
the  excretions  of  uric  acid  and  of  water  in  the  urine. 

No  other  satisfactory  explanation  has  yet  been  given  of  the 
limitatioo  of  Raynaud's  disease  to  surfaces  and  extremities. 

Nor  is  it  easy  to  believe  that  any  muscular  tissue  can  possibly 
remain  contracted  a  sufficient  length  of  time  to  cause  its  own  death 
from  gangrene. 

Whereas  if  the  capillaries  are  mechanically  obstructed  by  a  storm 
of  uric  acid  granules  these  may  not  only  remain  indefinitely  undis^ 
solved,  but  are  certain  to  do  so  the  more  the  circulation  slackens 
and  the  temperature  of  the  part  falls,  for  cold  precipitates  uric  acid. 
Anything  that  clears  uric  acid  out  of  the  urine  and  at  the  same 
time  lowers  blood  pressure,  may  produce  or  precipitate  an  attack  of 
gout  in  some  fibrous  tissue  or  joint,  this  showing  where  the  uric  acid 
has  been  deposited  on  leaving  the  blood,  and  why  it  fails  to  appear 
in  the  urine. 

Where  the  heart  does  not  complete  more  than  sixty  cycles  in  a 
minute,  the  radial  artery  rolled  under  the  points  of  three  fingers 
feels  full  between  the  beats,  the  arteriometer  shows  an  unusui^y 
lai^e  diameter,  and  the  pulse  gives  a  tracing  as  in  fig.  44 ;  where  the 
first  sound  of  the  heart  is  long,  and  the  second  sound  both  at  the 
apex  and  over  the  aortic  area  loud,  where  the  skin  and  extremities 
tend  to  get  easily  cold,  and  the  urine  and  other  secretions  tend  to  be 
scanty,  where  the  temperature  in  the  mouth  and  rectum  are  for 
apart  and  are  perhaps  also,  both  of  them,  lower  than  in  the  corre* 
spending  hours  of  a  normal  day,  there  csm  be  very  little  doubt  about 
the  presence  of  high  blood  pressure ;  and  when  it  is  present,  and 
there  is  reason  to  believe  it  is  doing  harm,  the  obvious  indication  is 
to  reduce  it. 

Now  every  drug  mentioned  in  chapters  ii.  and  iii.  as  diminishing 
the  excretion  of  uric  acid  in  the  urine  will,  in  doing  so,  lower  the 
hlood  pressure,  quicken  the  pulse  and  free  the  circulation.  Which 
of  these  drugs  will  do  this  best  under  the  circumstances  present  in  a 
given  case  ? 

Speaking  generally,  those  things  will  act  most  certainly  which, 
like  the  metals  and  their  salts,  form  directly  insoluble  compounds 
with  uric  acid,  and  are  independent  of  the  rise  and  fall  of  th^ 
alkalinity  of  the  blood. 

Acids  and  substances  which  act  by  raising  the  acidity  of  the 
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urine  and  lowering  the  alkalinity  of  the  blood  may  obviously  be 
overcome,  or  have  their  power  reduced,  by  fatigue,  heat,  and  perspi- 
ration, vomiting,  diarrhcea  and  gastro-intestinal  disturbances  in 
general,  which  tend  to  lower  the  acidity  of  the  urine  and  raise  the 
alkalinity  of  the  blood. 

So  that  where  any  of  these  conditions  are  likely  to  be  present,  I 
make  use  of  one  of  the  metals,  generally  mercury. 

And  the  action  even  .of  mercury  is  to  some  extent  dependent  on 
its  not  purging  and  not  causing  gastro-intestinal  irritiation  or  diar- 
rhoea ;  if  it  causes  mercurialism  with  salivation  and  gastro-intestinal 
derangement,  its  power  over  uric  acid  will  quickly  be  reduced,  and 
it  will  cease  to  lower  the  blood  pressure  or  quicken  the  pulse. 

Generally  speaking,  I  rely  with  the  utmost  confidence  on  the 
action  of  mercury,  or  that  combination  of  it  with  iodine  found  in 
the  ordinary  mixture,  containing  liq.  hydrarg.  perchlor.  5!.,  and 
iodide  of  potassium  gr.  v.,  in  which  we  get  the  retentive  action 
of  the  iodide  added  to  that  of  the  mercury  (see  figs.  17  and  22). 

The  wonderful  effects  of  mercury  on  the  circulation  are  noted  in 
an  instructive  case  published  in  the  Lancet  (1896,  vol.  ii.,  p.  779),  by 
Dr.  Murray.  Here  cardiac  tonics  and  stimulants  were  given  up  as 
useless,  but  mercury  in  the  form  of  blue  pill,  taken  to  the  extent  of 
20,000  grs.,  kept  the  patient  alive  for  ten  years,  and  during  the 
whole  time  it  neither  purged  nor  salivated  him,  and  if  it  had  done 
either  of  these  it  would  not  have  acted  on  the  circulation  nearly  so 
well  as  it  did. 

Dr.  W.  Russell  says,  in  an  article  on  **  Arterial  Sclerosis  "  {British 
Medical  Journal,  vol.  i.,  1904,  p.  1298),  "  The  effect  of  mercury  on 
the  condition  is  universally  recognised ;  it  promptly  lowers  the  arterial 
tension,  not  by  acting  on  the  heart  and  diminishing  its  vigour,  but  by 
relaxing  hypertonus." 

It  is  certain  that  mercury  as  it  lowers  this  tension,  clears  the  blood 
of  uric  acid,  and  every  other  drug  or  metal  which  clears  the  blood  of 
uric  acid  does  the  same.  Diet  which  keeps  uric  acid  out  of  the  body 
produces  this  effect,  but  more  slowly. 

With  regard  to  mercury  there  is  another  substance  with  similar 
effect,  though  as  a  rule  it  is  not  so  powerful.  This  is  a  salt  of 
calcium  such  as  the  chloride.  In  the  British  Medical  Journal^ 
vol.  i.,  1906,  p.  797,  an  article  by  Dr.  C.  Arbour  Stephens  on  the 
*'  Use  of  Calcium  Salts  in  Chilblains"  attracted  my  attention, 
because  chilblains  are  things  to  which  meat-eaters  are  specially 
liable,  losing  their  liability  on  giving  up  meat  and  tea,  and  thus 
escaping  coUsemic  conditions.     Probably  in  these  conditions  a  salt 
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of  calcium  acts  (like  many  of  the  other  drugs  discussed)  on  the 

solabilify  of  uric   acid,  and   thus  on  the   capillary  circulation  of 

the  skin. 

In  the  British  Medical  Journal^  1906,  vol.  ii.,  p.  138,  the  same 

author  writes  on  the  "Value  of  Calcium  Iodide  in  the  Treatment 
ol  Ulcers."  Seemingly  this  salt  has  a  remarkable  effect  in  pro- 
moting the  healing  of  various  forms  of  chronic  ulceration.  This 
salt  presents  a  double  retentive  action  as  regards  uric  acid,  for 
urate  of  calcium  is  insoluble,  and  iodine  in  the  form  of  iodide  also 
interferes  with  solubility. 

I  believe  the  iodide  of  mercury  to  be  the  most  powerful  of 
the  retentive  drugs,  but  possibly  the  iodide  of  calcium  has  similar 
powers.  The  author  speaks  generally  of  the  effects  of  calcium  on 
health  and  disease,  but  probably  its  healing  influence  is  due  to  its 
action  on  the  solubility  of  uric  acid,  thus  coinciding  with  the  action 
of  opium  and  mercury.  Yet  the  iodide  of  calcium  may  be  more 
useful  than  mercury,  since  this  has  its  dangers — a  patient  who 
suffers  from  mercuriaUsm  passing  into  a  more  or  less  serious  con- 
dition. A  retentive  drug  with  action  nearly  as  powerful  as  that  of 
iodide  ol  mercury,  with  freedom  from  its  dangers,  would  be  valuable 
indeed  in  collasmic  trouble. 

In  the  Lancet,  1906,  vol.  i.,  p.  143,  occurs  a  paper  by  Dr.  G.  W. 
Boss  on  the  "  Belief  of  Certain  Headaches  by  the  Administration  of 
Salts  of  Calcium,"  the  salt  he  used  being  apparently  the  lactate. 
He  mentions  that  it  acted  well  in  two  cases  of  undoubted  migraine. 
These  headaches  were  of  the  lymphatic  type,  and  were  associated 
with  deficient  coagulability  of  the  blood  and  cedema  of  the  tissues ; 
in  fact,  they  were  allied  to  conditions  described  as  ''  serous  hsemor- 
rhage,"  and  he  found  accompanying  pain  after  food,  oedema  of  face 
or  extremities,  chilblains,  or  urticaria  and  neuralgia.  I  have  pointed 
out  the  relation  of  these  troubles  to  uric  acid  colleemia,  and  evidently 
this  lymphatic  headache  is  the  ordinary  uric  acid  migraine,  the 
oedema  of  the  tissues  being  a  result  of  the  raised  blood  pressure 
and  capillary  circulation  obstructed  by  nric  acid,  of  which  we  shall 
see  some  interesting  instances  later,  especially  when  dealing  with 
the  circulation  within  the  skull.  This  lymphatic  headache  is  a 
stepping-stone  between  the  usual  phenomena  of  migraine  and  the 
**  serous  haemorrhage  "  common  in  uraemia,  where  the  brain  is  often 
found  post  mortem  to  drip  water  like  a  sponge. 

With  regard  to  the  lowered  coagulability  of  the  blood,  I  consider 
it  a  result  of  hydraemia,  for  the  effect  of  excess  of  uric  acid  in  the 
blood  is  to  increase  its  coagulability  (see  cases  mentioned  in  chap. 
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xi.).  With  much  retention  of  water  in  the  blood  and  tissues,  this 
hydraemia  may  diminish  the  coagulability,  and  possibly  it  is  by  clear- 
ing out  the  uric  acid  and  allowing  the  water  to  run  off  that  the 
calcium  salts  diminish  hydrsBmia  and  increase  coagulability. 

Dr.  Boss  has  thus  treated  cases  of  Bright's  disease,  and  his 
experience  shows  us  that  the  salts  of  calcium  would  act  in  this 
disease  in  much  the  same  way  as  the  iodide  of  mercury.  Olinically 
it  is  easy  to  distinguish  between  a  headache  due  to  high  blood  pres- 
sure and  one  due  to  cedema. 

Most  cases  of  migraine  can  at  once  be  relieved  by  the  application 
of  a  tourniquet  in  the  neck  or  any  mechanical  means  of  lowering 
the  blood  pressure  within  the  skull.  But  in  the  cases  of  real  oedema 
of  brain  membranes  (in  ursBmia)  this  would  not  be  sufficient ;  it  would 
be  necessary  to  drain  off  the  fluid  as  well  as  to  lower  the  pressure. 

Some  believe  the  cure  of  albuminuria  by  calcium  salts  to  denote 
that  it  is  not  of  the  nature  of  Bright*s  disease.  This  is  far  from 
the  truth,  for  all  these  albuminurias,  including  those  of  undoubted 
Bright's  disease,  are  consequences  of  defective  metabolism,  which 
again  is  the  result  of  defective  capillary  circulation,  the  sequence  of 
excess  of  uric  acid  in  the  blood. 

But  this  so-called  cure,  whether  by  calcium  salts  (lactate  or 
iodide),  or  any  other  substance  which  forms  an  insoluble  com- 
pound with  uric  acid,  is  but  temporary  relief  from  the  clearing 
of  the  blood  of  uric  acid  by  retention,  and  the  permanent  cure  is 
the  exclusion  of  any  unnecessary  uric  acid  from  the  food,  resulting 
in  the  gradual  disappearance  of  excess  of  this  substance. 

If  mercury  fails  owing  to  gastro-intestinal  disturbance,  the  only 
thing  to  do  is  to  treat  the  gastro-intestinal  condition  with  bismuth, 
opium  and  similar  drugs,  for  probably  nothing  will  affect  the  urio 
acid  till  this  has  been  done,  though  a  subcutaneous  injection  of 
morphine  may  be  tried. 

When  we  have  to  treat  slight  conditions  of  high  blood  pressure, 
and  physiology  in  general  is  but  little  disturbed,  a  simple  acid  mix- 
ture will  suffice,  as  nitro-hydrochloric  acid  with  perhaps  the  additicm 
of  a  little  strychnine. 

If  we  want  to  act  very  quickly  the  nitrites  are  best,  or  a  small 
injection  of  morphine,  and  their  action  may  be  continued  by  the 
use  of  ammonium,  or  the  iodides  of  sodium  or  potassium,  or  of 
wine,  ether,  and  similar  stimulants. 

If  we  want  to  act  steadily  over  a  long  period  of  time  the  iodides 
are  most  useful,  or  the  iodide  of  mercury  if  it  does  not  upset  physi- 
ology ;  in  this  case  try  other  metals,  as  zinc  or  copper. 
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All  these  drags  clear  the  blood  of  orio  acid,  lower  the  blood 
pressizre,  and  free  the  interstitial  circulation  as  a  result ;  but  they 
clear  it  fnm  the  blood  into  the  tissues,  and  do  not  eliminate  it 
from  the  body,  and  this  must  be  remembered,  for  when  they  are 
stopped  the  uric  acid  thus  held  back  will  tend  to  get  into  the  blood 
again,  and  the  last  state  of  the  patient  may  be  worse  than  the  first. 

A  course  of  salicylates  for  five  to  ten  days  will  overcome  this 
difficulty,  either  with  the  last  doses  of  the  retentive  drug,  or  immedi- 
ately after  it ;  this  will  carry  off  the  stores  of  uric  acid  and  prevent 
their  doing  any  harm. 

I  may  mention  also  that  when  mercury  is  contra-indicated,  we 
have  a  valuable  means  of  lowering  the  blood  pressure  in  a  course  of 
acids  and  salicylates  given  concurrently — the  acid  mixture  before 
meals  and  the  salicylate  after. 

The  acid  prevents  the  uric  acid  from  combining  with  neutral 
phosphates  or  alkalies  in  the  blood  (these  being  the  compounds 
which  appear  especially  to  affect  the  blood  pressure,  and  the  com- 
pound of  salicylic  acid  with  glycocoU  hardly,  I  think,  affects  it  at 
all),  while  the  salicylate  holds  it  in  solution  and  passes  it  out  of  the 
body,  BO  that  this  treatment  has  the  advantage  of  being  followed  by 
no  rebound ;  or  salicylate  with  an  iodide  may  be  used  for  the  same 
purpose. 

Diet,  of  course,  by  reducing  both  the  introduction  and  formation 
of  uric  acid,  offers  the  most  permanent  and  satisfactory  means  of 
lowering  blood  pressure,  and  of  this  I  shall  speak  in  chapter  xvii. 

We  must  not  forget  that  there  is  another  factor  in  high  blood 
pressure  besides  the  uric  acid,  namely,  the  amount  of  fluid  available. 

With  the  same  amount  of  capillary  obstruction  by  uric  acid  the 
pressure  will  be  higher  in  that  vascular  system  in  which  there  is  the 
largest  amount  of  fluid,  and  fluid  and  capillary  obstruction  being 
equal  it  will  be  highest  in  that  system  which  has  the  strongest  heart. 

We  have  then  three  factors  to  deal  with — (1)  capillary  obstruc- 
tion, which  varies  with  and  is  dependent  on  the  amount  of  uric 
acid ;  (2)  the  quantity  of  fluids  in  the  vascular  system  ;  and  (3)  heart 
power. 

With  regard  to  (2),  I  note  that  Dr.  L.  Hill  says  in  the  Journal  of 
Physiology,  vol.  xxviii.,  p.  136,  **  Intravascular  injections  do  not 
raise  the  arterial  pressure  (when  the  circulation  is  proceeding)  by 
materially  increasing  the  mean  hydrostatic  pressure  of  the  system, 
but  by  increasing  the  diastoHc  filling  and  so  the  systolic  output  ci 
the  heart."  We  shall  see  in  chapter  vi.  the  great  effect  of  this 
increased  or  diminished  systolic  output  in  increasing  or  diminishing 
the  high-blQod-pressure  pain  of  migraine. 
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In  physiology  (1)  and  (2)  vary  obviously  from  hour  to  hour,  and 
in  pathology  they  are  largely  under  our  control ;  while  (3)  can  be 
influenced  by  tonics  on  the  one  hand  and  depressants  on  the  other. 

Consider  a  case  of  haemorrhage :  we  must  enquire  first  of  all 
whether  it  comes  from  the  arteries  or  the  capillaries  and  veins, 
whether  from  the  distal  or  proximal  side  of  our  screw  clamp  in  the 
imitation  circulation  previously  mentioned.  If  from  the  capillaries 
on  the  distal  side  of  the  clamp  the  obvious  indication  is  to  screw  up 
the  clamp,  and  this  is,  I  think,  the  way  in  which  ergot  stops  such 
hsBmorrhage  as  that  from  the  uterus,  though  even  here  high  blood 
pressure  has  some  influence  in  increasing  the  flow.  But  when  the 
haemorrhage  is  arterial,  as  from  an  eroded  vessel  in  the  stomach  or 
the  lungs,  or  a  ruptured  vessel  in  the  brain,  the  indication  is  to  lower 
blood  pressure  by  relaxing  the  screw  clamp  as  much  as  possible ; 
and  this  is,  I  believe,  the  way  in  which  such  drugs  as  opium  and 
lead  relieve,  their  first  action  being  to  clear  the  blood  of  uric  acid  and 
lower  blood  pressure ;  and  we  must  beware  that  their  second  action 
or  rebound  (see  fig.  35)  does  not  occur  too  soon,  i,e.,  before  the 
vessel  is  securely  plugged,  or  the  hsemorrhage  will  return. 

If  arteries  the  size  of  the  radial  dilate  with  every  rise  of  blood 
pressure  as  the  arteriometer  shows,  the  great  importance  of  reducing 
blood  pressure  in  arterial  haemorrhage  is  obvious,  and  these  con- 
siderations led  me  to  use  the  iodide  of  mercury  mixture  in  the  treat- 
ment of  haemoptysis,  with  results  which  have  often  seemed  to  be 
very  satisfactory.  It  acts  in  the  same  way  as  lead,  opium,  and  other 
things  more  commonly  used. 

My  friend,  Mr.  J.  B.  Frazer  (formerly  House  Physician  at  the 
Metropolitan  Hospital,  and  afterwards  one  of  the  Eesidents  at  the 
Boyal  National  Hospital,  Ventnor),  tells  me  he  has  often  seen  it 
used  with  benefit,  especially  in  haemoptysis,  coming  in  the  morning 
hours  and  associated  with  headache  (?  haemoptysis  due  to  coUaemia). 
I  found,  however,  that  the  haemoptysis  returned  after  the  mercury 
and  iodide.  Mil  I  took  to  following  it  by  salicylates.  Prof.  Mays 
{New  York  Med.  Joum,,  1896,  27th  June),  has  been  led  by  my 
statements  to  use  salicylates  with  success  in  a  case  of  phthisis,  with 
pains  in  the  chest  and  arms,  and  also  in  some  kinds  of  haemoptysis 
(see  also  Philadelphia  Polyclinic,  vol.  v.,  Oct.,  1896). 

It  may  be  of  interest  to  remember  that  Mr.  J.  Hutchinson  has 
pointed  out  in  his  '*  Archives  of  Surgery,"  that  a  very  reliable  method 
of  curing  epistaxis  is  to  plunge  the  hands  and  feet  in  very  hot  water, 
for  such  treatment  would  put  a  stop  to  local  coUaemia,  and  by  return- 
ing warm  in  place  of  cold  blood  to  the  deeper  parts  would  no  doubt 
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soon  revive  the  temperature  of  the  whole  mass  of  the  blood,  clear  up 
coUffimia  in  general  and  lower  blood  pressure.  Similar  treatment  is 
valuable  in  the  uric  acid  headache,  no  doubt  also  from  the  effects  on 
coUffimia  and  blood  pressure. 

I  have  several  times  seen  epistaxis  come  on  during  exposure  to 
cold,  and  it  seems  very  probable  that  the  common  running  of  water 
from  the  nose  is  a  minor  condition  of  the  same  thing,  and  repre- 
sents the  physiological  result  of  the  coUsemic  obstruction  of  vessels 
and  high  blood  pressure  which  cold  produces.  Carry  this  a  step 
further  and  the  congestion  of  the  vascular  mucous  membranes  of 
the  nose  is  so  great  as  to  cause  haemorrhage ;  apart  from  any  marked 
action  of  cold,  such  haemorrhage  is  in  my  experience  most  common 
in  the  a.m.  hours,  when  there  is  for  other  reasons  most  coUaemia. 

I  have  also  seen  much  epistaxis  in  which  there  appeared  to  be  a 
recurrence  in  the  spring  corresponding  with  the  coUsBmic  high  blood 
pressure  so  common  at  this  season,  and  its  relation  to  sexual  activity 
and  the  incidence  of  mental  disease. 

Such  was  the  position  reached  by  means  of  the  old  instruments, 
the  sphygmograph  and  the  arteriometer ;  we  knew  that  a  rise  in  the 
excretion  of  uric  acid  in  the  urine  was  accompanied  by  a  sphygmo- 
gram  showing  a  large  first  wave  high  up  in  the  tracing,  by  an  in- 
crease in  the  diameter  of  the  radial  artery,  by  a  scanty  hourly 
excretion  of  water  in  the  urine,  by  an  increasing  distance  of  separa- 
tion between  surface  and  deep  temperatures,  and  by  a  diminishing 
excretion  of  urea. 

We  knew  that  by  controlling  uric  acid  we  could  practically  cause 
any  alterations  in  its  effects  on  the  circulation  and  its  above- 
mentioned  results. 

A  considerable  amount  of  time  was  required  to  make  all  these 
observations.  A  satisfactory  sphygmogram  could  not  be  obtained 
under  several  minutes ;  to  measure  the  diameter  of  the  artery  took 
several  more ;  to  collect  and  separate  the  urine  from  hour  to  hour, 
and  to  take  the  temperatures  in  the  mouth  and  rectum  caused  much 
delay,  so  that  a  complete  observation,  to  say  nothing  of  the  daily 
collection  and  estimation  of  the  urine,  could  not  be  made  in  much 
less  than  thirty  minutes. 

The  quantity  of  uric  acid  in  the  blood  can  now  be  estimated 
from  the  granules  in  from  thirty  to  forty  minutes,  and  though  this 
did  not  save  much  time,  it  later  on  with  other  tests  afforded  me  the 
means  of  estimating  with  sufficient  accuracy  for  most  practical  pur- 
poses the  amount  of  uric  acid  in  the  blood  in  possibly  a  few  seconds, 
certainly  something  considerably  under  five  minutes. 
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This  enables  us  to  get  much  closer  to  our  work,  to  obtain  a  better 
grasp  of  it,  and  to  follow  uric  acid  and  all  its  fluctuations  throughout 
the  twenfcy-four  hours  with  greater  completeness  and  more  valuable 
results. 

I  had  long  realised  that  if  I  could  measure  the  rate  of  the 
capillary  circulation  with  accuracy  I  should  get  the  test  I  wanted. 

And  after  attempting  for  several  years  to  measure  the  rate  of 
capillary  circulation  in  the  eye,  I  eventually  adopted  the  following 
process  for  taking  the  rate  of  disappearance  of  the  fatigue  image  or 
*<  after-image,"  produced  by  exposing  the  eye  to  a  constant  light  at 
a  constant  distance  and  time. 

The  time  of  exposure  and  of  the  duration  of  the  ''  after-image  " 
were  measured  by  the  metronome,  and  I  adopted  the  following 
procedure : — 

An  ordinary  bull's-eye  gas  lamp,  as  used  for  the  laryngoscope, 
is  placed  at  a  known  distance  from  the  head  in  a  dark  room.  The 
light  is  turned  on  but  the  shutter  is  kept  over  the  buirs-eye  (I  found 
that  the  pressure  of  gas  is  sufficiently  constant  from  day  to  day  to 
regulate  the  light  for  comparative  purposes).  The  metronome  is 
then  set  working,  and  at  a  given  beat  the  shutter  is  pulled  down  and 
the  full  light  falls  on  the  eyes ;  after  ten  half  seconds  at  a  given  beat 
of  the  metronome  the  gas  is  turned  out,  and  the  room  is  in  darkness, 
time  being  measured  by  the  stroke  of  the  metronome. 

The  eyes  are  kept  open,  and  what  they  see  is  a  bright  image  of 
the  bull's-eye  growing  less  bright  until  the  centre  of  the  bull's-eye  is 
almost  black,  while  its  outer  edge  remains  relatively  bright. 

It  became  necessary  to  flx  upon  some  definite  point  in  the 
phenomenon  of  the  fading  image,  and  I  took  the  most  definite  one, 
namely,  the  point  at  which  the  outer  ring  of  the  circle  became 
distinctly  brighter  than  the  centre. 

But  long  before  this  it  had  become  evident  that  the  after-image 
faded  more  quickly  in  the  evening,  and  less  quickly  in  the  morning, 
and  that,  in  fact,  it  followed  every  fluctuation  in  the  amount  of  uric 
acid  in  the  blood  and  urine,  being  slower  in  the  morning  with  more, 
and  quicker  in  the  evening  with  less,  uric  acid. 

I  am  indebted  to  Dr.  Bruce,  of  Grimsby,  for  the  suggestion  that 
coUsBmia  accounts  for  diminished  acuteness  of  vision  under  certain 
conditions ;  thus  he  has  noticed  that  riflemen  from  the  north  do  very 
badly  at  Bisley  when  the  weather  is  hot.  The  hot  weather  would 
produce  in  the  less  accustomed  north-countrymen  considerable 
collflBmia,  and  thus  cause  defective  circulation,  slow  recovery  from 
fatigue  and  diminished  acuteness  of  vision.     We  must  bear  in  mind 


Digitized  byLjOOQlC 


UBIO   ACID   AND   THB   CIRCULATION  223 

that  defective  circulation  influences  not  only  the  retina  but  the  brain, 
the  cord,  the  nerves  and  the  muscles,  and  that  the  result,  defective 
shooting,  is  probably  due  to  its  effects  on  all.  Dr.  Bruce  mentions  a 
Queen's  prizeman  who  made  his  highest  scores  when  suffering  from 
moscular  rheumatism,  and  thus  in  a  condition  in  which  his  blood 
would  be  fairly  free  from  collsBmia,  and  the  capillary  circulation 
good  in  consequence.  Here  defect  due  to  local  muscular  pain  was 
counterbalanced  by  the  advantage  of  free  circulation  in  the  nerve 
centres  and  the  retina. 

An  observation  made  by  Raynaud,  led  me  to  the  more  generally 
useful  measurement  of  the  rate  of  capillary  circulation  in  the  skin. 
He  remarks  that  when  the  vessels  in  the  skin  of  a  finger  affected  by 
local  asphyxia  are  emptied  by  pressure,  as  much  as  thirty  seconds 
may  elapse  before  it  regains  its  colour,  while  in  the  skin  of  a  normal 
extremity  the  colour  returns  in  one  or  two  seconds.  I  reflected  that 
if  there  is  this  difference  between  the  normal  and  the  pathological 
returns,  and  if  Eaynaud's  disease  is,  as  I  have  suggested,  due  to 
coUsBmia,  I  might  find  differences  corresponding  to  the  fluctuations 
of  uric  acid  produced  in  physiology,  pathology  and  by  drug  action, 
differences  not  so  marked  as  those  above  mentioned,  but  still 
elinically  useful.  I  accordingly  began  to  measure  experimentally 
the  times  of  What  I  now  call  the  capillary  reflux — that  is,  the  time 
in  which  the  colour  return^  in,  say,  a  given  area  in  the  back  of  the 
hand,  when  removed  by  pressure.  After  a  time  I  adopted  an  instru- 
ment* which  gives  a  constant  definite  area  of  pressure,  the  pressure 
being  applied  for  a  constant  time,  measured  by  a  metronome  beating 
half  seconds,  the  length  of  time  the  blood  and  colour  take  to  return 
being  similarly  measured.  That  I  might  watch  and  control  the 
results  of  these  processes  I  kept  them  in  action  over  many  months 
of  daily  estimation  of  the  urine,  all  results  being  recorded  in  curves 
(some  of  which  I  give  in  the  following  figures),  and  I  observed  at 
the  same  hours  either  the  size  of  the  radial  artery  by  Oliver's 
arteriometer,  or  the  blood  pressure  by  the  Hill  Barnard  sphygmo- 
meter, t  and  the  pulse  rate,  and  added  occasional  observations  of 
temperatures  and  blood  granules  to  test  the  other  results. 

The  whole  of  these  tests  recorded  in  the  most  striking  manner 
all  the  marked  fluctuations  in  the  excretion  of  uric  acid,  whether  due 
to  physiology,  drug  action  or  pathology.  Thus  in  physiology  the 
capillary  reflux  takes  in.  the  morning  (7  a.m.  general  time  of  obser- 

♦  To  be  obfcained  from  Hawksley,  367,  Oxford  Street,  and  which  he  calls  a 
capillary  dynamometer,  price  IDs.  6d. 
t  Made  by  Hicks,  10,  Hatton  Garden. 
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vations)  5  to  6  half-seconds ;  in  the  evening  (10.30  to  11  p.m.)  4  to  5 
half -seconds  or  less.  The  after-image  reaches  a  certain  stage  in 
disappearance  in  the  morning  in  80  to  90  half-seconds,  and  in  the 
evening  in  70  to  80  half- seconds.  The  pulse  rate  is  slower  in  the 
morning  (68),  and  quicker  in  the  evening  (72  to  76);  the  arteriometer 
gives  measurements  in  the  morning  of  1*2  to  1*3  mm.,  and  in  the 
evening  1*0  to  1*1  mm.,  and  the  sphygmometer  records  blood 
pressures  of  120  or  130  in  the  morning,  and  95  to  105  in  the  evening. 

In  pathology,  at  one  extreme  are  capillary  refluxes  of  7  in  a  slight 
headache  with  a  blood  pressure  of  140,  and  at  the  other  extreme, 
refluxes  of  8  to  10 — 12  or  more  in  Bright*8  disease  with  blood 
pressures  of  160  to  180,  and  arteriometer  measurements  of  1*8  to 
2*0  mm.  or  above.  Or,  on  the  other  hand,  in  fever  a  reflux  of 
2  to  3  or  under  4  half-seconds  is  common,  and  a  blood  pressure 
of  70  to  100.  And  a  patient  who  has  a  reflux  of  3  or  4  during  a 
fever,  such  as  enteric,  will  have  a  reflux  of  7  or  8  in  the  subnormal 
temperature  period  which  follows  the  fever. 

In  drug  action  it  is  possible  to  make  almost  any  variations  on 
the  normal  readings  of  physiology;  thus  the  normal  curves  can 
be  inverted,  making  the  highest  blood  pressures  and  slowest  capillary 
refluxes  in  the  evening  instead  of  the  morning,  or  the  fluctuations 
diminished,  making  the  curves  almost  into  straight  lines  with  little 
variation  between  morning  and  evening  \  great  general  changes  of 
level  can  be  produced  by  the  action  of  saUcylates  on  excretion,  or  a 
single  dose  of  this  drug  taken  two  or  three  hours  before  the  evening 
observation  will  convert  the  normal  fall  of  pressure  into  a  rise,  and 
cause  a  slow  capillary  reflux  in  place  of  a  quick  one.  With  this 
same  drug  we  can  cause  identical  fluctuations  in  the  number  of 
blood  granules. 

It  is  impossible  to  control  the  blood  pressure  and  capillary 
circulation  curves  except  by  controlling  the  excretion  of  uric  acid  in 
the  urine  and  the  number  of  granules  in  the  blood ;  as  these  latter 
can  be  controlled  so  now  can  the  capillary  reflux  and  the  blood 
pressure.  In  the  observation  of  the  capillary  circulation  we  have  a 
test  applicable  to  anyone,  at  any  place  and  time,  and  practically 
without  instruments;  for  differences  such  as  those  between  the 
2  or  3  half-seconds  of  fever,  and  the  7  or  8  half-seconds  of  oollsemic 
headache  or  depression,  and  still  more  the  8  to  10  or  12  half- 
seconds  of  Bright's  disease,  are  sufficiently  marked  to  be  seen  with 
no  more  accurate  instruments  than  the  point  of  the  finger  and  the 
second  hand  of  the  watch,  or  even  without  the  latter  by  merely 
counting  time. 
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With  regard  k>  the  capillary  refluxes  od  the  back  of  the  hand 
there  are  two  important  points :  (1)  See  that  the  hand  is  at  or  about 
the  same  level  as  the  heart  at  the  time  of  the  observation ;  (2)  do 


Fio.  38.— Normal  Cubvbs  of  Aftsr-imaoe,  Blood  Pbbssubb  and  Gapillabt 
Rbflux,  Mobnino  and  Eybnino. 

not  trust  observations  on  a  hand  which  differs  a  good  deal  from  the 
temperature  of  the  rest  of  the  body.     With  a  patient  in  bed  a  hand 
brought  from  beneath  the   bed  clothes  will  probably  give  correct 
15 
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results ;  but  if  it  is  outside  and  feels  cold  without  the  veins  showing, 
the  capillary  reflux  will  be  too  slow.  This,  however,  does  not  greatly 
affect  fever,  as  the  capillary  reflux  will  be  notably  fast  in  a  febrile 
patient,  even  though  the  extremity  is  cool  or  cold.     Where  the  hand 
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SHOWINQ  Effects  of  Diet. 


is  too  cold,  make  the  observation  on  the  front  of  the  chest  at  the 
heart  level,  or  on  any  part  if  the  patient  is  horizontal  in  bed ;  but  it 
must  not  be  made  in  dependent  parts  below  the  heart  level,  or  where 
the  venous  circulation  is  obstructed  e.g.,  by  pressure  of  clothing,  or 
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in  thrombosed,  inflamed  or  congested  limbs,  all  of  which  will  show 
local  quickening  of  the  reflux. 

The  "after-image"  test  is  not  so  generally  useful,  depending 
much  on  the  training  and  powers  of  observation  of  the  patient ;  I 
have  used  it  chiefly  in  myself  that  I  might  allow  for  the  disturbing 
effects  of  cold  weather  on  the  capillary  reflux  of  the  skin.  It  gives 
very  marked  results  in  all  the  larger  fluctuations  of  the  other 
circulation  curves;  and  these  results  can  probably  be  repeated  by 
anyone  after  a  few  days'  practice. 

Children,  as  a  rule,  ate  slower  than  adults,  and  there  are  slight 
individual  variations,  but  never  of  sufficient  importance  to  obscure 
the  main  results  in  pathology,  though  here  and  there  they  may 
render  physiological  results  less  clear  than  in  the  given  curves. 

Fig.  38  shows  the  normal  diurnal  fluctuation  of  physiology,  the 
capillary  reflux  slow  in  the  morning  and  quick  in  the  evening,  the 
blood  pressure  high  in  the  morning  from  millions  of  obstructed 
capillaries,  and  low  in  the  evening  because  they  are  freer,  and  the 
''after-image"  slower  of  disappearance  in  the  morning  and  quicker 
in  the  evening,  probably  because  the  effects  of  fatigue  are  more 
quickly  made  good,  the  better  the  capillary  circulation.  The 
fluctuations  of  all  three  are  due  to,  and  correspond  with,  the  well- 
known  diurnal  fluctuation  in  the  excretion  of  uric  acid  and  the 
amount  passing  through  the  blood  into  the  urine.  Fig.  39  shows 
the  effects  of  diet  on  the  excretion  of  uric  acid  and  so  on  the  form  of 
the  curves.  Acid  fruits  were  taken  at  breakfast  on  the  mornings  of 
the  19th  and  21st,  but  were  replaced  by  potatoes  containing  alkali 
on  the  morning  of  the  20th.  The  effect  of  taking  acid  fruits  at 
breakfast  is  to  diminish  the  morning  excretion  of  uric  acid  during 
the  following  hours,  and  the  uric  acid  retained  in  the  morning  tends 
to  enter  the  blood  in  the  afternoon  and  evening,  and  prevent  the 
usual  evening  fall  of  blood  pressure  due  to  quickened  and  freed 
capillary  circulation.  Hence,  on  the  19th  and  21st  there  is  little  of 
the  normal  diurnal  fluctuation;  on  the  20th,  with  a  normal  excretion 
of  uric  acid  in  the  tnorning,  the  fluctuation  is  normal.  The  acid 
fruit  was  taken  at  breakfast,  after  the  morning  observation  had 
been  made,  so  it  did  not  directly  affect  this  result ;  it  did,  however, 
affect  the  evening,  and  thus  the  extent  of  the  daily  fluctuation. 

A  similar  flattening  out  of  the  curves  is  produced  by  any  other 
method  of  equalising  the  excretion  of  uric  acid  throughout  the 
twenty- four  hours  ;  thus,  a  dose  of  alkali  at  night  will,  after  a  night 
or  two,  diminish  the  excretion  of  uric  acid  in  the  a.m.  hours,  and 
prevent  part  of  the  morning  slowing  of  capillary  ourculation  and  rise 
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of  blood  pressure.  In  the  same  way  a  course  of  alkali  or  a  course 
of  salicylate  will,  after  a  few  days,  diminish  the  amount  of  available 
uric  acid,  and  more  or  less  equalise  its  excretion  throughout  the 
twenty-four  hours,  the  curves  following  and  demonstrating  these 
results.  The  first  effect  of  a  course  of  salicylate  is  a  larger  excretion 
of  uric  acid  in  the  evenings  than  in  the  mornings,  and  the  capillary 
circulation  is  slower  and  the  blood  pressure  higher  in  the  evening 
than  in  the  morning,  the  normal  curves  of  fig.  38  being  thus 
absolutely  reversed;  while  a  single  dose  of  salicylate  taken  after 
dinner  will  prevent  more  or  less  the  usual  evening  freeing  of 
capillaries  and  fall  of  blood  pressure.  The  effect  of  salicylate  in 
slowing  the  capillary  reflux  is  seen  in  an  exaggerated  degree  in 
acute  rheumatism,  where  a  capillary  reflux  of  four  during  the  fever, 
alters  to  eight,  ten,  or  above,  as  the  temperature  falls  under  salicy- 
lates, thus  demonstrating  a  large  excess  of  uric  acid  in  the  blood  as 
the  joint  pains  are  relieved.  A  single  dose  will  produce  a  similar 
though  less  marked  effect  in  physiology,  and  in  both  cases  a  pro- 
portional increase  of  blood  granules  marks  the  change  from  the 
quick  to  the  slow  reflux.  Fig.  40  shows  the  somewhat  similar 
effects  of  weather,  for  exposure  to  cold  during  the  morning  and 
afternoon  of  the  19th  diminished  the  a.m.  and  eajrly  p.m.  excretion 
of  uric  acid,  and  adding  it  on  to  the  evening  produced  a  slight  rise 
or,  at  least,  an  absence  of  fall.  The  other  two  days  are  more  or  less 
normal,  though  the  20th  is  slightly  affected  by  the  altered  excretion 
of  the  19th.  The  practical  conclusion  is,  never  expose  yourself  to 
cold,  especially  in  the  morning  hours,  for  cold  means  retention  of 
uric  acid,  and  for  every  hour  of  retention  you  will  have  an  hour  of 
collsemia  on  some  future  day.  Absolute  freedom  from  uric  acid  re- 
quires that  you  shall  not  swallow,  and  also  that  you  shall  not  retain 
or  accumulate  it.  It  will  be  noted  that  the  curves  in  parts  of  this 
figure  do  not  strictly  correspond ;  unavoidable  errors  prevent  it,  but 
these  errors  have  not  been  sufficient  to  obscure  the  main  fluctuations, 
which  are  practically  the  same  for  all. 

If  we  control  uric  acid — and  this  can  be  shown  by  examining  the 
urine  and  blood  hourly — we  control  the  curves,  but  if  we  fail  to 
control  it,  we  also  fail  to  alter  the  curves ;  such  experiences  have 
given  me  the  most  complete  confidence  in  the  accuracy  of  the 
results,  as  I  have  sometimes  found  the  curves  rising  when  I  ex- 
pected a  fall,  or  falling  when  I  expected  a  rise ;  and  on  subsequent 
examination  of  the  blood  and  urine  I  have  seen  that  some  oth^r 
force  had  moved  the  uric  acid  in  the  direction  I  least  expected. 
Fig.  41  shows  the  straightening  of  the  curves  during  the  low  excre- 
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tion  [of  uric  aoid  which  suoceeds  a  coarse  of  salicylates ;  a  very 
similar  effect  can  be  produced  by  a  course  of  alkali.     On  the  8th  it 
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also  shows  a  fluctuation  in  excretion,  with  slow  capillary  circulation 
and  high  blood  pressure  in  the  evening,  producing  slight  headache 
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and  a  pulse  of  66,  during  which  the  blood  granules  rose  to  the 
relation  of  one  to  four  red  cells :  such  a  fluctuation  and  headache 
being  a  common  result  of  the  oscillations  in  excretion  which  follow 
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Fig.  41.— Curves  op  Afteb-image,  Abteriometer  and  Capillaby  Reflux, 
showing  the  flattening  out  that  follows  on  taking  salicylates, 
AND  THE  Fluctuation  of  a  Headache. 
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the  use  of  these  powerful  excretantB.  In  this  figure  the  middle  curve 
is  that  of  the  diameter  of  the  radial  artery,  as  obtuned  by  Dr. 
Oliver's  arteriometer  in  place  of  the  sphygmometer  carves  in  the 
other  figures;  though  the  sphygmometer  shows  the  fluctuations 
better,  and  the  errors  with  it  are  relatively  less,  as  pointed  out  by  its 
inventors.  The  thermometer  also  will  corroborate  these  results  in 
the  case  of  slowing  of  the  capillary  reflux  and  the  high  rise  of 
blood  pressure  accompanying  a  headache;  for  this  gives  the  test 
which  Marey  originally  pointed  out  as  the  sign  of  contracted  sur&ce 
vessels  (it  is  really  the  sign,  I  think,  of  obstructed  capillaries,  and  of 
capillaries  obstructed  by  uric  acid,  for  uric  acid  will  obstruct  the 
vessels  of  the  exposed  surface  and  extremities,  and  to  a  less  extent 
those  of  the  deeper  tissues).  This  sign  consists  of  a  wide  separation 
between  the  temperature  in  the  mouth  and  that  in  the  rectum,  and 
in  headache  and  all  collaemic  conditions  we  find  a  larger  distance 
than  usual  separating  the  mouth  temperature  from  the  rectal.  On 
an  evening  of  headache  with  curves  similar  to  the  above,  the  mouth 
temperature  was  97*6°,  the  rectal  98*6°,  a  whole  degree  apart ;  while 
on  the  following  evening,  with  normal  curves  at  the  same  hour,  it 
was  in  the  mouth  98*0°,  and  in  the  rectum  98-4^,  less  than  half  a 
degree  apart. 

I  have  asserted  that  I  could  produce  a  headache  at  wiU  by 
causing  similar  fluctuations  in  the  excretion  of  uric  acid ;  but  by 
watching  these  morning  and  evening  fluctuations  one  sees  the  real 
cause  and  effect,  and  obtains  a  power  of  control  correspondingly 
greater.  Fig.  42  shows  the  effect  of  a  rise  of  temperature.  Here  on 
the  23rd  and  24th  the  curves  of  capillary  reflux  and  after-image  are 
fairly  normal :  but  on  the  morning  of  the  25th  the  mouth  temper- 
ature was  99*6^,  and  this  sufficed  to  keep  the  capillary  reflux  as 
quick,  or  slightly  quicker,  than  on  the  previous  evening.  Here 
agsfm  the  thermometer  would  corroborate  results,  as  the  temper- 
atures in  the  mouth  and  rectum  are  close  together,  with  rising  fever ; 
and  another  common  coincident  result  testifying  to  free  capillaries 
in  the  kidney  is  a  diuresis. 

I  have  observed  these  physiological  fluctuations  (fig.  38)  in  many 
people ;  and  as  all  practically  are  alike,  I  have  not  kept  records ; 
anyone  can  duplicate  these  results  or  some  of  the  modifications 
shown  in  other  figures.  Pathological  conditions  of  high  blood  pres- 
sure, such  as  Bright's  disease,  tend  to  show  higher  blood  pressure, 
slower  pulse  rate  and  slower  capillary  reflux  in  the  morning,  and 
lower  blood  pressure,  quicker  pulse  rate  and  quicker  capillary  reflux 
in  the  evening;  and  these  have  doubtless  the  same  causation  as 
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those  of  physiology,  and  can  also  be  controlled  materially  by  diet, 
weather,  clothing,  and  drugs  which  influence  the  quantity  and  solu- 
bility of  uric  acid  in  the  blood. 

These  tests  are  practically  measurements  of  the  amount  of  uric 
acid  in  the  blood,  and  are  accurate  enough  to  correspond  to  the  well- 
known  diurnal  fluctuations  in  its  excretion  and  the  modifications 


Fig.  42.— Gubvbs  of  Aftbb-imaqe  and  Oapillaby  Reflux  sHOwma  Effbcts 
OF  Rise  of  Temperature. 

induced  by  weather,  and  by  drugs.  Still  more  clearly  do  they 
show  the  pathological  alterations  produced  by  Bright's  disease 
contrasted  with  fever.  The  results  of  these  tests  can  be  corrobor- 
ated by  the^direct  examination  of  the  granules  in  the  blood  itself ; 
by  testing  the  hourly  excretion  of  uric  acid  in  the  urine  which  (fig. 
21)  corresponds^hourly  with  the  number  of  granules  in  the  blood ; 
by  measuring  the  hourly  excretion  of  water  in  the  urine,  the  water 
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expired  from  the  longs,  or  the  distance  between  mouth  and  rectal 
temperatures. 

Thus  fig.  43  shows  the  excretion  of  uric  acid,  the  blood  pressure 
and  capillary  reflux  curves  night  and  morning  for  eight  days. 

Uric  acid  is  high  and  blood  pressure  and  capillary  reflux  are  also 
somewhat  high  in  the  morning. 

On  the  18th  a  retentive  drug  is  given,  uric  acid  falls  decidedly, 
and  there  is  a  very  low  blood  pressure  and  a  quick  capillary  reflux  at 
night. 

On  the  following  days  the  evening  falls  of  blood  pressure  are  less 
and  less  marked,  while  the  morning  points  fall  somewhat. 


Pio.  43.— CuBVES  ofJBlood  Pbbssuebj  and  Capillary  Reflux  in  Relation 

TO  THE  GUBVE  OF  UBIC  ACID  ExCBBTION  OVEB  A   SbBIBS   OF   DaYS.. 

The  21st  is  the  last  day  of  the  drug,  and  on  the  22nd  uric  acid 
has  resumed  its  original  height.  The  morning  points  rise  a  little, 
especially  on  the  23rd,  the  morning  of  the  22nd  being  still  somewhat 
under  the  influence  of  the  drug  ;  and  the  evening  of  the  22nd  shows 
a  relatively  diminished  fall  pointing  to  an  increased  excretion  of  uric 
acid  that  day  and  evening,  and  on  the  morning  of  23rd  ;  that  being 
the  first  **  alkaline  tide  "  in  which  the  excretion  of  uric  acid  is  free 
from  the  drug. 

A  similar  though  more  marked  diminution  of  the  evening  fall 
with  a  plus  excretion  of  uric  acid  is  seen  in  fig.  40. 
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The  significance  of  the  figure  as  a  whole  issthat  the  retentive 
drug  affected  especially  the  evening  hours,  because  though  taken  in 
the  morning  it  was  too  late  to  affect  more  than  a  portion  of  the 
alkaline  tide,  hence  the  low  falls  in  the  evenings  at  the  beginning 
of  the  figure.  Later  these  were  less  marked  because  the  uric  acid 
accumulated  and  tended  to  overflow,  and  when  the  drug  was  stopped 
the  evening  fall' very  greatly  diminished. 

I  was  estimating  the  blood  granules  every  morning  about  10  a.m. 
at  this  time,  and  I  omit  their  curve  as  making  the  plate  too  complex. 
It  is  nearly  identical  with  the  uric  acid  as  the  granules  were  at  their 
lowest,  1  to  18  on  the  20th,  and  at  their  highest,  1  to  8  on  the  22nd 
and  23rd. 

Here  the  granules  corroborate  the  circulation  curves  of  the  23rd 
and  reveal  a  large  quantity  of  uric  acid  in  the  blood  on  the  morning 
of  the  23rd ;  this  diminished  later  on  in  the  day,  and  especially  in 
the  evening,  so  that  the  excretion  for  the  whole  twenty-four  hours 
fell  considerably. 

The  best  test,  because  of  its  simplicity  and  speed,  is  the  capillary 
reflux.  For  clinical  work  it  practically  requires  no  instrument,  the 
habit  of  counting  half  seconds  with  sufficient  accuracy  being  easily 
acquired.  It  is  possible  to  take  a  ward  spending  less  than  half  a 
minute  at  each  bed,  and  to  separate  out*  the  cases  of  fever,  and 
those  of  post-febrile  sub-normal  temperature,  high  blood  pressure, 
Bright's  disease,  and  diabetes,  all  of  which  are  conditions  of  defec- 
tive (because  obstructed)  capillary  circulation,  the  defective  com- 
bustion and  high  blood  pressure  being  the  result.  If  there  were  a 
case  of  Eaynaud's  disease  the  result  might  be  more  marked  than 
in  any  of  the  above.  When  using  it  for  pathology  we  must  recollect 
that. children  are  rather  slower  than  adults,  just  as  they  ha^jp  gener- 
ally more  granules  in  the  blood  and  more  uric  acid  in  the  urine. 
Also  that  the  quick  reflux  of  fever  may  be  slowed  somewhat  by 
conditions  of  dyspnoea  and  cyanosis,  these  tending  to  increase  uric 
acid  in  the  blood  and  urine,  thus  antagonising  the  effects  of  fever, 
and  relatively  slowing  the  capillary  reflux. 

I  will  give  a  few  notes  to  illustrate  this  point.  Emily  C,  aged 
19,  suffering  from  advanced  mitral  constriction  and  infarcts  in  the 
lungs.     Considerable  dyspncea,  expectoration  slightly  blood-stained. 

Temperature:  great  diurnal  variation,  99°  in  morning  to  102**  and 
102-8°  in  the  evening.  Pulse  100  ;  respiration  40  ;  capillary  reflux 
7  to  8 ;  blood  pressure  120  to  130. 

The  dypsncea  caused  a  rise  in  the  alkalinity  of  the  blood  and 
flooded  it  with  uric  acid  in  spite  of  the  rising  temperature,  hence 
the  morning  coUsBmia  was  great  and  kept  the  temperature  down. 
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In    the   evening    with   less  collsemia  and   higher   acidity    it    rose 
decidedly. 

As  a  result  we  had  slow  capillary  reflux  and  high  blood  pressure 
in  spite  of  fever,  and  if  the  temperature  in  mouth  and  rectum  had 
been  compared  they  would  have  been  found  several  degrees  apart, 
especially  with  the  lower  morning  temperature,  showing  that  the 
mouth  temperature  was  lowered  by  obstruction  of  capillary  vessels 
of  which  the  slow  capillary  reflux  and  high  blood  pressure  were 
other  signs. 

There  was  no  low  blood  pressure  because  the  fever  failed  to 
render  the  blood  a  bad  solvent  of  uric  acid.  It  failed  badly  in  the 
morning  and  only  slightly  in  the  evening,  and  we  know  why  it  did 
so,  for  in  the  morning,  just  as  in  physiological  conditions,  there  was 
more  alkali  and  more  uric  acid,  and  in  the  evening  less. 

Capillary  reflux  and  blood  pressure  were  an  accurate  guide  to 
the  amount  of  uric  acid  in  the  blood.  Here  we  have  one  of  the 
conditions  of  dyspnoea  and  deficient  oxidation  in  which,  as  pointed 
out  by  Professor  von  Jacksch  and  others,  there  is  excess  of  uric  acid 
in  the  blood,  but  with  the  explanation  unknown  to  them  that  such 
excess  is  a  matter  of  uric  acid  solubility  and  not  of  new  or  extra 
formation. 

Had  this  patient  been  for  some  two  or  three  years  on  a  uric-acid- 
free  diet  the  above  signs  of  excess  of  uric  acid  in  the  circulation 
would  have  been  but  little  marked,  perhaps  invisible,  in  spite  of  the 
heart  lesion  and  dyspnoea.  And  with  a  life-long  diet  the  fatal  heart 
lesion  would  not  have  occurred. 

The  practical  point  is  that  slow  capillary  reflux  does  not  exclude 
some  fever  when  there  is  dyspnoea. 

On  the  other  hand,  the  slow  reflux  of  Bright's  disease  and 
similar  conditions  may  be  quickened  by  venous  congestion,  whether 
local,  as  produced  by  a  ligature  round  the  arm  (as  pointed  out  by 
Raynaud),  or  general,  and  due  to  cardiac  or  thoracic  disease  or 
obstruction. 

We  have  then  two  causes  of  quickening  of  the  capillary  reflux : 
(1)  Freedom  of  capillaries  from  obstruction  by  collsemia,  and  (2)  ob- 
struction in  front  between  the  capillaries  and  the  heart  on  the 
venous  side.  I  had  an  illustration  of  this  in  a  patient  (girl,  aged 
10)  at  the  Metropolitan  Hospital  in  the  last  stages  of  rheumatic 
morbis  cordis.  She  had  as  a  complication  thrombosis  of  some  of 
the  veins  on  the  left  side  of  the  neck  causing,  among  other  things, 
oedema  and  venous  congestion  of  the  left  arm.  The  house-physician. 
Dr.  Jenkins,  noticed  that  her  capillary  reflux  was  slower  in  the  right 
arm  than  in  the  left,  and  I  then  found  that  it  was  9  in  the  right  arm 
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(that  is,  slow  because  of  dyspnoea,  cyanosis  and  general  failure  of  the 
circulation)  and  6  in  the  left.  Here  blood  pressure  was  low  (only  70 
to  80),  but  there  were  present  all  the  conditions  of  capillary  circula- 
tion that  would  have  produced  high  blood  pressure  if  the  heart  had 
been  equal  to  the  task.  The  slow  reflux  in  the  right  arm  was  due  to 
the  collffimia  of  low  nutrition,  cyanosis  and  dyspnoea,  and  this  was 
distinctly  quickened  in  the  left  arm  by  venous  congestion,  due  to 
the  thrombosis.  I  use  the  test  with  confidence  in  the  out-patient 
room,  where  it  enables  me  to  pick  out  cases  of  high  blood  pressure 
and  Bright 's  disease,  or  to  say  when  a  temperature  should  be  taken, 
or  where  a  coated  tongue,  or  a  pulse  perhaps  quick  from  momentary 
excitement  are  not  accompanied  by  fever. 

The  test  is  thus  of  wide  clinical  value  apart  from  the  fact  that  it 
is  a  guide  to  the  blood  pressure  and  its  cause — the  amount  of  uric 
acid  in  the  blood.  And  when  we  realise  that  the  defective  circula- 
tion thus  seen  is  a  correct  index  of  the  condition  of  the  body  from 
the  highest  capillary  to  the  lowest,  we  understand  in  part  what  an 
immense  power  is  thus  exerted  by  uric  acid  over  the  circulation, 
nutrition,  and  function  of  the  whole  body  and  all  its  tissues ;  also 
the  way  in  which  it  controls  the  intravascular  pressure  and  the  work 
of  the  heart ;  and  partly  through  the  capillaries,  partly  through  the 
blood  pressure,  dominates  the  function  and  nutrition  of  the  great 
nerve  centres.  Uric  acid  is  thus  proved  to  be  a  cause  not  a  conse- 
quence, and  its  headache  the  epitome  of  a  wide  field  in  pathology. 

The  association  between  high  blood  pressure  and  a  large  excre- 
tion of  uric  acid  in  the  urine,  first  observed  in  this  disease,  is  one 
instance  of  a  general  law.  The  headache  is  the  mechanical  result  of 
high  blood  pressure,  and  this  is  the  mechanical  result  of  capillaries 
obstructed  by  colloid  uric  acid.  The  low  and  falling  urea  which 
accompanies  the  headache  is  the  first  intimation  of  the  defective 
combustion  (Bright's  disease)  in  which  the  untreated  headache 
ends. 

Knowing  the  relation  of  blood  pressure  to  uric  acid,  and  of  uric 
acid  to  age  and  time  of  life,  we  can  sketch  that  of  blood  pressure  and 
circulation  in  few  words.  Life  may  be  for  this  purpose  divided  into 
four  stages  :  (1)  high  nutrition  and  rapid  metabolism  of  growth  up  to 
13  in  girls  and  16  in  boys,  see  fig.  59  ;  (2)  slackening  of  metabolism 
and  nutrition  at  the  end  of  growth,  17  to  25,  most  marked  in  girls  ; 
(3)  maintenance  of  good  nutrition,  prime  of  life  and  after,  25  to  50 
or  55 ;  (4)  decline  of  life  to  old  age,  55  to  75  and  after.  Period 
number  (1)  is  a  time  of  retention,  period  (2)  is  a  time  of  excessive 
excretion  following  it,  period  (3)  is  a  time  of  renewed  retention,  and 
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period  (4)  is  a  time  of  final  excessive  excretion  from  the  stores 
formed  in  (3).  There  are  thus  two  retention  periods  (1)  and  (3),  and 
two  collaBmic  periods  (2)  and  (4).  The  two  great  groups  of  diseases 
in  the  main  correspond  with  these.  In  number  (1)  (childhood)  we 
have  low  blood  pressure,  retention  of  uric  acid,  and  high  blood 
quality  from  active  metabolism  with  high  acidity,  in  association  with 
such  diseases  as  acute  rheumatism,  acute  bronchitis  and  acute  skin 
diseases — diseases  of  the  retention  group  (see  pages  134  and  135). 
In  number  (2)  period  we  get  coUsBmia  from  the  passage  into  the 
blood  of  the  uric  acid  retained  in  number  (1)  period,  and  the  diseases 
of  this  second  period  are  coUsBmic  diseases,  such  as  chlorosis, 
anffimia,  headache,  epilepsy,  hysteria,  asthma,  depression  and  sui- 
cide, with  high  blood  pressure.  In  number  (3)  stage  the  collflemic 
diseases  pass  off,  and  those  of  good  nutrition  and  retention  of  uric 
acid  succeed,  such  as  gout  and  rheumatism  in  one  form  or  the  other, 
with  diminishing  anaemia.  In  number  (4)  appear  the  results  of  the 
retention  of  uric  acid,  in  number  (3)  the  return  of  uric  acid  into  the 
blood-producing  collsemia,  high  blood  pressure,  increasing  anaemia, 
depression,  suicide,  pernicious  anaemia,  Bright's  disease,  glycosuria, 
diabetes,  obesity  and  all  defective  combustion  diseases  of  the  final 
collaemic  period.  The  collaemic  diseases  of  the  second  stage  are 
proportional  to  the  introduction  of  food  poisons  and  to  the  retention 
of  uric  acid  in  number  (1)  stage,  and  similarly  the  collaemic  diseases 
of  number  (4)  stage  are  proportional  to  the  introduction  and  retention 
of  uric  acid  in  number  (3)  stage. 

These  rules  are  fixed,  but  there  will  be  small  individual  varia- 
tions. The  high  blood  pressure  and  anaemia  of  old  age  are  the 
parallel  of  the  high  blood  pressure  and  chlorosis  beginning  at  17.  In 
both  cases  the  collaemic  group  of  diseases  is  proportional  to  the 
retention  of  the  preceding  period,  as  well  as  to  the  fall  of  nutrition 
precipitating  the  coUaemia.  In  old  age  the  severity  of  collaemic 
diseases  is  proportional  partly  to  the  failure  of  nutrition  and  partly 
to  the  amount  of  uric  acid  stored  in  number  (3)  stage.  The  cause  of 
high  blood  pressure  in  every  period  of  life  in  which  it  occurs  is  clear, 
and  we  see  that  vascular  strain,  degeneration  and  atheroma  are  the 
results,  and  come  early  or  late  in  accordance  with  high  blood  pres- 
sure ;  in  those  who  live  always  on  a  uric-acid-free  diet  they  will 
come  very  late,  perhaps  not  at  all  in  the  first  hundred  years.  But  if 
a  patient  suffers  badly  in  stage  (2)  and  develops  Bright's  disease,  he 
will  have  high  blood  pressure,  arterial  degeneration  and  its  results  ; 
and  diet  alone  makes  the  difference  between  the  one  extreme  and 
the  other.     Those  suffer  most  in  stage  (2)  who  introduce  most  in 
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stage  (1),  e.g.,  public  school  boys  from  the  upper  classes ;  and  those 
suffer  most  in  stage  (4)  who  introduce  and  retain  most  in  stage  (3). 
Stage  (3)  is  twice  as  long  as  stage  (1),  so  that  a  greater  retention  is 
possible.  Results  in  individual  cases  will  vary  with  such  things  as 
digestive  power,  activity,  climate,  and  exposure  to  heat  and  cold ; 
but  the  rule  is  the  same,  and  knowing  the  factors  we  can  foretell  the 
issue. 

As  regards  slighter  physiological  alterations  of  the  capillary  reflux, 
such  as  those  shown  in  fig.  38,  I  advise  that  the  capillary  dynamo- 
meter and  the  metronome  be  used  to  estimate  them,  but  for  well- 
marked  pathological  conditions  such  as  acute  fever  or  post-febrile 
conditions,  Bright's  disease  and  diabetes,  the  point  of  the  finger  and 
mere  counting  half  seconds  are  sufficient.  Still,  for  accurate  com- 
parative work,  it  is  always  better  to  use  an  instrument  giving  a 
constant  surface  and  a  measured  pressure. 

"We  learn  from  this  chapter  that  in  measuring  any  circulation 
condition  we  of  necessity  measure  the  quantity  of  uric  acid  in  the 
blood. 

Uric  acid,  as  one  of  my  patients  aptly  puts  it,  is  **  the  variable 
resistance  in  the  circulatory  system." 
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CHAPTER  VI. 


Headaghb. 

The  headache  which  I  call  "the  Uric  Acid  Headache"  is,  I 
believe,  the  same  as  migraine,  megrim,  sick  or  bilious  headache,  for 
an  account  of  the  history,  symptoms,  and  relationships  of  which,  we 
owe  so  much  to  Dr.,Liveing. 

The  points  about  this  headache  which  best  serve  to  distinguish 
it  are : — (1)  its  periodicity ;  it  occurs  once  in  a  week,  fortnight, 
month  or  longer  period,  for  many  years,  or  for  the  whole  life,  tending 
to  be  more  frequent  and  severe  in  spring  and  early  summer  (see 
fig.  4),  in  women  it  is  associated  with  the  menstrual  epoch  (see  figs. 
31  and  32) ;  it  is  usually  worst  at  those  hours  in  which  the  excretion 
of  uric  acid  is  normally  greatest  (see  figs.  2  and  3) ;  (2)  its  duration 
is  generally  under  twenty-four  hours,  though  in  exceptional  cases  it 
may  last  for  forty-eight ;  a  patient  goes  to  bed  with  a  more  or  less 
severe  headache,  and  wakes  free.  This  short  duration  is  of  great 
diagnostic  importance  in  distinguishing  it  from  the  more  continuous 
headaches,  such  as  those  due  to  neuralgia  or  intracranial  disease, 
which  often  last  for  days  or  weeks  with  little  or  no  alteration. 
The  uric  acid  headache  is  due  to  the  passage  of  an  excess  of  uric 
acid  through  the  blood;  but  apart  from  organic  disease  this  (uric 
acid  collsemia)  can  only  last  a  few  hours ;  the  uric  acid  is  eventually 
excreted,  and  the  headache  ceases. 

The  eye  symptoms  carefully  described  by  Liveing  have  only 
afifected  me  occasionally,  but  have  been  more  marked  of  late  years, 
when  the  headaches  have  been  both  less  frequent  and  severe  than  25 
or  30  years  ago. 

Their  most  frequent  form  in  myself  is  that  of  finding  half  an 
object  blurred,  as  the  upper  or  lower  half  of  a  picture  or  the  right 
or  left  hand  side  of  a  page  ;  I  have  frequently  had  flickering  as  of  a 
fortification  pattern,  or  the  flashing  of  light  on  quickly  rippling  water, 
and  this  more  often  at  the  right  of  the  field  of  vision.    However,  one  of 
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my  children  suffered  from  this  headache  till  cured  by  diet,  and  in  him 
the  eye  symptoms  were  the  rule  rather  than  the  exception,  so  that 
he  himself  distinguished  a  febrile  headache,  such  as  that  of  influenza, 
by  the  absence  of  the  eye  symptoms. 

As  noted  by  Liveing  and  others  the  pulse  is  slow  and  of  high 
tension  (see  fig.  44),  the  surface  and  extremities  are  cold,  and  the 
temperature  even  in  the  axilla  subnormal.  Some  observers  have 
noted  pulses  of  48  and  52  during  the  attack  (see  Fagge*s  **  Medicine,'' 
ed.  2,  vol.  i.,  p.  784). 

The  tongue  may  be  clean  or  slightly  furred,  the  appetite  may  be 
fair,  but  is  often  irregular,  emptiness  and  ravenous  hunger  being 
quickly  replaced  by  a  feeling  of  distension  and  satiety;  in  fact, 
there  are  signs  of  dyspepsia,  though  slight.  When  the  headache 
is  severe  there  may  be  nausea  or  vomiting ;  but  these  are  generally 
late  symptoms,  and  are  absent  or  little  marked  when  the  headache 
first  comes  on.  ; 


Fig.  44.— Pulse  Tracino  op  High  Blood  Pbsssube  in  a  Ueic  Acid 

Hbadachb. 

The  bowels  may  be  regular  and  the  motions  natural ;  but  com- 
monly they  are  a  little  irregular,  either  slightly  relaxed  or  slightly 
constipated. 

The  urine  during  the  attack  is  scanty  and  of  high  colour  and  sp. 
gr. ;  thus  in  the  attack  it  may  not  exceed  30 — 40  cc.  in  the  hour ; 
after  the  attack,  and  especially  just  as  it  passes  off,  it  may  run  up  to 
100  or  150  cc,  or  more. 

There  is  often  a  family  history  of  headache  of  the  same  type,  or 
of  epilepsy,  together  with  gout  and  rheumatism,  and  not  very  rarely 
phthisis ;  chronic  nephritis  and  cerebral  hsBmorrhage  should  also,  I 
think,  be  added  to  the  list  of  family  complaints. 

When  a  headache  has  a  majority  of  these  characteristics  well 
marked  the  diagnosis  is  generally  easy ;  but  there  are  several  ways 
in  which  we  can  test  it. 

If  the  scanty  urine  of  the  headache  is  carefully  separated  from 
that  passed  before  and  after,  it  will  be  found  tc^  contain  a  relative 
excess  of  uric  acid  having  a  relation  to  urea  varying  in  different 
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cases  from  1 — 25  to  as  much  as  1 — 12  or  1 — 15,  and,  generally 
speaking,  the  greater  the  relative  excess  of  uric  acid  and  the  greater 
its  absolute  excretion  per  hour,  the  more  severe  the  headache.  With 
a  headache  I  find  *6  grs.  of  uric  acid  per  hour  and  upwards,  and  when 
I  have  removed  the  headache  by  acids  the  excretion  falls  to  *45  grs. 
per  hour  or  less ;  the  urinary  water  undergoing,  as  before  mentioned, 
an  inverse  change.  Fig.  45  shows  the  excretion  of  uric  acid  and  urea 
on  nine  consecutive  days,  on  one  of  which  there  was  a  severe  head- 
ache lasting  nearly  twenty-four  hours.  The  way  in  which  the  uric 
acid  runs  up  apart  from  urea  is  well  shown,  and  it  is  seen  that  uric 
acid  was  below  urea  on  each  of  the  six  days  preceding.     If  we  add 


11  1^^-^ 

n  set 

CftS.  6RS. 

IB  626 

J6  4$S 


29 


t4 

462 

UREA 

13      42S 
URICMCID 

12 

3$6 

II      363 


10     330 


29 


30 


31 


JAN. 

I       2 


1 

1 

Diij  of  H 

taJsehe. 

// 

, 

! 

\ 

\      \ 

1 

\ 

// 

\ 

\ 

I 

\ 

1 1 

\ 

\ 

! 

i 

\ 

/; 

\ 

\ 

i 

\ 

I 

\ 

N 

\ 

J 

^-r*"*"^ 

\ 

/ 

'n 

l\. 

i 

/ 

\,\ 

..„^    \ 

J    - 

\^ 

1 

f 

'l 

y 

Pig.  45. — Curves  showing  the  Excretion  op  Uric  Acid  before,  during, 
and  after  a  headache. 

the  amounts  by  which  uric  acid  fell  short  of  urea  on  these  days 
it  shows  that  there  was  a  total  retention  of  about  4^  grs.,  and  this  is 
almost  exactly  the  amount  by  which  uric  acid  exceeded  urea  on  the 
day  of  headache.  From  December  28  to  January  1  urea  fell  steadily, 
and  with  this  fall  no  doubt  acidity  would  fall  also  to  a  corresponding 
extent,  and  the  result  of  this  sooner  or  later  would  be  a  plus  excretion 
of  urate  and  headache. 

This  figure  also  illustrates  what  occurs  after  several  good  dinners 
or  any  other  causes  increasing  introduction  as  well  as  formation  of 
uric  acid  and  urea.     As  urea  and  acidity  rise  the  patient  feels  well, 
16 
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beoause  uric  acid  is  retained  ;  but  when  they  fall,  as  they  must  do 
later,  the  stored  uric  acid  returns  to  the  blood,  and  headache,  mental 
depression,  or  other  disorders  supervene  as  the  result  of  indiscretion 
(see  fig.  25,  and  Journal  of  Physiology^  vol.  xv.,  plate  x.,  fig.  4). 

All  so-called  biliousness  is  practically  coUsBmia,  for  whatever  up- 
sets digestion  (as  irritating  or  indigestible  food)  will  cause  coUaemia. 
GoUsemia  produced  in  other  ways,  as  by  fatigue  or  exposure  to  cold 
(fig.  40),  will  upset  the  circulation  in  the  stomach,  intestines  and 
liver,  and  so  produce  dyspepsia  and  biliousness.  Here  we  have  a 
vicious  circle,  dyspepsia  producing  coUsBmia,  or  collaemia  producing 
dyspepsia ;  but  if  there  is  no  available  uric  acid  the  circle  is  broken ; 
dyspepsia  cannot  produce  collsBmia ;  there  is  no  collsBmia  to  produce 
or  increase  dyspepsia,  and  headache  and  dyspepsia  are  absent. 

We  can  not  only  explain  every  feature  in  the  causation  of  this 
headache,  but  can  produce  the  disorder  at  pleasure. 

The  relation  of  this  headache  to  gout  and  rheumatism  is  due  to 
their  common  connection  with  the  quantity  of  uric  acid  in  the  body 
and  blood,  and  its  relation  to  animal  food  depends  on  the  fact  that 
all  animal  substances^  extracts,  and  infusions  from  the  tissues  of 
animals,  &c.,  contain,  and  consequently  introduce,  a  considerable 
quantity  of  uric  acid  or  equivalent  xanthin  compounds  (see  figs.  25 
to  30).  If  such  animal  tissues  and  extracts  are  stopped  while  veget- 
able alkaloids  equivalent  to  uric  acid,  such  as  theine  and  caffeine,  are 
as  far  as  possible  avoided,  the  uric  acid  headache  (migraine)  vanishes, 
and  this  course  also  includes  the  cure  of  nearly  all  the  diseases 
treated  of  in  this  book,  so  long  as  thay  are  functional  and  have  not 
become  organic. 

The  headache  is  most  frequently  met  with  in  those  who,  having 
kkrge  arteries  of  supply  to  the  brain,  are  most  affected  by  the  high 
blood  pressure  which  uric  acid  produces.  There  is  no  ahatomical 
or  physiological  defect  in  the  sufferers,  indeed,  they  are  often  intel- 
lectually superior  to  those  whose  sufferings  take  another  form. 

In  illustration,  I  will  explain  the  way  in  which  a  slight  or  severe 
headache  may  be  caused  intentionally  or  otherwise. 

Our  problem  is  to  produce  a  fluctuation  in  the  excretion  of  uric 
acid  so  that  4  or  5  grs.  shall  be  withheld  from  elimination,  shall  be 
retained  in  some  part  of  the  body,  be  dissolved  out  and  again  enter 
the  blood  a  few  hours  later,  and  in  passing  through  it  produce  high 
blood  pressure,  headache  and  other  symptoms. 

The  largest  excretion  of  uric  acid  in  the  twenty-four  hours  takes 
place  in  the  alkaline  tide  of  the  morning,  and  one  of  the  simplest 
ways  of  producing  a  fluctuation  in  excretion  is  to  interfere  with  the 
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natural  plus  excretion  of  the  alkaline  tide  (see  figs.  2,  3,  39  and  40). 
^y  giving  any  of  the  retentive  drugs  such  as  acids,  opium,  antipyrin, 
mercury,  either  before,  with,  or  soon  after  breakfast,  a  certain 
amount  of  uric  acid  will  be  withheld  from  excretion  during  the 
morning.  If  no  more  of  the  drug  is  given,  acidity  will  fall,  either  in 
the  afternoon  or  in  the  morning  of  the  next  day,  and  then  the  uric 
acid  retained  in  the  morning  will  be  taken  up  in  the  blood  and 
begin  to  pass  out  by  the  kidney,  when  more  or  less  headache  will 
result. 

Another  simple  way  is  to  take  a  little  opium  with  or  after  lunch ; 
this  will  raise  acidity  and  hinder  the  uric  acid  excretion  of  the  early 
afternoon.  Next  day  there  will  be  some  plus  excretion  of  uric  acid 
with  slow  high  tension  pulse,  headache,  &c.,  in  the  early  alkaline  tide 
of  the  morning  (fig.  35). 

It  must  be  understood  that  I  speak  of  physiological  conditions, 
and  of  the  action  of  drugs  on  uric  acid  in  persons  who  are  in  good 
health ;  where  there  is  functioual  disturbance,  and  still  more  when 
there  is  organic  disease,  conditions  are  more  complex  (see  chapter  v.). 

Suppose  a  patient  has  dyspepsia  and  fails  to  absorb  his  food, 
acidity  and  urea  both  diminish,  a  lowered  acidity  of  the  urine  may 
continue  the  whole  day,  and  a  plus  excretion  of  uric  acid  result, 
until  as  the  gastric  conditions  improve,  food  is  again  absorbed,  urea 
and  acidity  curves  rise,  and  the  excessive  excretion  of  uric  acid 
ceases. 

These  considerations  explain  what  is  seen  daily  of  the  effects  of 
diet  in  preventing  ot  producing  a  uric  acid  headache.  If  a  patient 
has  a  slight  headache,  but  can  still  eat  a  good  dinner  with  a  liberal 
allowance  of  wine,  which  may  remove  his  headache  and  make  him 
feel  better  because  it  (especially  the  wine,  see  fig.  63)  raises  acidity 
and  clears  the  blood  of  uric  acid ;  this  rise  will  commonly  continue 
next  morning,  and  he  will  feel  bright  and  well  next  day  also ;  but  if 
he  eats  and  drinks  at  this  dinner  not  wisely  but  too  well — if  he  over- 
powers gastric  digestion — ^it  will  cease,  and  be  replaced  by  nausea  and 
vomiting,  urea  and  acidity  will  fall,  and  the  uric  acid  be  again  in 
excess  in  the  blood.  A  severe  headache  will  then  occur  next  morning 
in  place  of  the  well-being  and  brightness  which  would  have  been 
present  if  the  stomach  had  not  been  upset.  The  second  day  after  a 
dinner,  however,  urea  and  acidity  fall,  and  then  the  headache  will 
return  unless  the  uric  acid  be  in  the  meantime  removed  by  a  few 
doses  of  a  salicylate.  This  is  the  way  in  which  I  ward  off  the  evil 
effects  of  a  dinner ;  but  the  best  way  of  all  is  to  avoid  the  dinner,  or 
refuse  its  poisons. 
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Or  supposing  there  is  organic  disease  of  the  stomach,  such  as 
ulcer  or  new  growth,  the  fall  of  urea  and  acidity  will  be  constant  and 
progressive.  If  urea  falls  from  500  grs.  to-day  gradually  to  400, 
300,  and  even  250  grs.  in  twenty-four  hours,  the  acidity  in  its  relation 
1 — 6*8  would  sufifer  a  corresponding  diminution,  the  excretion  of  uric 
acid  be  constantly  large,  and  this  would  persist  until  all  the  stores  of 
uric  acid  were  exhausted,  or  something  occurred  to  raise  the  acidity. 

Hence  it  is  that  a  patient  dying  of  wasting  disease  will  excrete 
for  weeks  and  months  an  excess  of  uric  acid,  and  if  the  urine  ia 
examined,  uric  acid  will  be  found  constantly  above  its  normal  rela- 
tion to  urea — 1 — 34 — this  continuing  so  long  as  there  is  any  uric  acid 
which  can  be  got  into  solution. 

It  is  thus  that  in  patients  who  die  slowly  of  wasting  disease  we 
find  only  erosion  of  joint  cartilages  but  no  urates ;  we  should  have 
found  the  urates  in  the  urine  if  we  had  looked  for  them  in  the  last 
few  weeks,  or  attention  may  be  called  to  the  excessive  excretion  by 
the  occurrence  of  gravel  or  calculus,  but  if  the  same  patient  had  been 
killed  twelve  months  ago  by  acute  disease  (as  pneumonia)  we  should 
probably  have  found  them  in  situ,  all  the  erosions  filled  and  plas- 
tered with  urate,  because  during  the  high  acidity  of  the  acute  fever 
there  was  no  alkali  to  wash  them  out.  Sir  A.  Garrod  records 
(**  Gout  and  Bheumatic  Gout,"  ed.  iii.,  p.  467)  an  intimate  relation- 
ship between  gout  and  stone,  the  one  alternating  with  the  other,  and 
this,  from  my  point  of  view,  is  easy  to  explain,  for  the  uric  acid  which 
causes  gout  of  the  fibrous  tissues  or  joints,  when  passing  out  of  the 
body  through  the  kidney  causes  gravel  or  stone ;  when  the  alkalinity 
of  the  blood  is  low  it  is  driven  out  of  the  blood  into  the  joints,  caus- 
ing gout ;  when  the  alkalinity  is  high  it  is  taken  up  from  the  joints 
and  fibrous  tissues,  and  passing  through  the  kidney  causes  gravel, 
and  these  two  conditions  alternate,  what  is  good  for  the  one  being 
bad  for  the  other. 

Those  who  speak  of  erosion  of  joints  without  urate  deposit  as 
''  rheumatoid,"  and  the  same  erosion  with  urates  as  "  gout,"  are 
making  two  diseases  out  of  different  stages  of  the  same  process  (see 
cases  in  chapter  xvi.). 

But  to  return  to  headache.  If  a  patient  has  chronic  wasting 
disease,  none  of  the  drugs  in  our  list  will  stop  the  plus  excretion  of 
uric  acid ;  acids,  opium,  antipyrin — all  will  alike  be  overpowered  by 
the  flood  of  alkali.  Or  where  disease  is  only  functional  our  drags 
may  still  fail  to  effect  a  cure,  either  because  the  functions  of  the 
stomach  are  too  much  upset  to  permit  absorption,  or  because,  after 
more  or  less  absorption  has  occurred,  the  acids  are  overpowered 
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by  the  causes  that  inorease  alkalinity.  In  the  case  of  opium,  which 
raises  acidity  by  acting  on  the  intestines,  delaying  peristalsis  and  in- 
creasing absorption  of  acid  products  of  digestion,  extensive  ulceration 
may  produce  so  much  diarrhoea  that  only  a  very  large  dose  of  the 
drug  will  have  effect. 

For  such  conditions  almost  any  single  drug,  or  several  combined, 
will  fail  to  check  the  plus  excretion  of  uric  acid,  or  to  remove  the 
symptoms  due  to  its  excess  in  the  blood. 

In  the  above  cases  of  very  chronic  plus  excretion  of  uric  acid  the 
excess  is  not  generally  great,  and  though  the  presence  of  some  excess 
in  the  blood  is  constant,  the  quantity  may  not  be  enough  to  produce 
distinct  headache,  except  occasionally  for  a  few  hours.  The  patient 
suffers  continually  from  some  minor  signs  of  collsBmia,  of  which  we 
shall  speak  presently. 

Speaking  generally,  however,  a  uric  acid  headache,  accompanied 
by  a  plus  excretion  of  uric  acid,  can  be  cured  within  an  hour  or  an 
hour  and  a-half  by  anything  that  will  raise  the  acidity  of  the  urine 
or  otherwise  stop  the  plus  excretion  of  uric  acid,  and,  if  in  any  given 
case  we  fail,  we  shall  find,  if  we  examine  the  urine,  that  we  have 
also  failed  to  raise  its  acidity,  or  to  stop  the  plus  excretion  of  uric 
acid,  and  similarly  the  blood  granules  are  undiminished. 

The  main  symptoms  and  characters  of  this  headache,  and  first  its 
periodicity,  can  be  explained.  The  headache  being  due  to  a  fluctua- 
tion in  the  excretion  of  uric  acid,  the  first  stage  of  the  fluctuation 
is  a  retention  of  urate,  and  during  this  process  there  will  be  little 
urate  in  the  blood,  and  no  headache.  On  the  contrary,  the  signs 
will  be  those  of  absence  of  uric  acid  from  the  blood,  just  such  as  are 
produced  in  the  first  stage  action  of  opium,  mercury,  cocaine,  lead, 
zinc,  acids,  &c.  The  patient  will  feel  more  than  usually  cheerful  and 
energetic,  and  it  depends  upon  the  length  of  time  occupied  by  this 
process  of  retention  how  long  an  interval  will  interpose  between 
successive  headaches. 

On  ordinary  meat  diet  I  had  a  headache  once  in  seven  to  ten 
days,  that  is  to  say,  in  five  to  seven  days  I  had  then  accumulated 
sufBoiefit  uric  acid  to  produce  another  excessive  excretion ;  on  my 
present  diet,  I  not  only  form  and  introduce  much  less  uric  acid,  but 
acidity  being  no  longer  raised  by  the  acid-forming  constituents  and 
acid  salts  of  animal  food,  but  rather  kept  down  by  the  alkaline  salts 
of  fruits  and  vegetables,  nearly  all  the  uric  acid  I  form  and  introduce 
is  excreted,  and  only  very  occasionally,  and  at  long  intervals,  or  after 
some  excess  in  nitrogenous  food,  or  exposure  to  cold,  do  I  accumu- 
late enough  uric  acid  to  produce  a  headache  as  it  passes  through 
the  blood. 
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The  fact  that  I  do  thus  occasionally  get  a  headache  shows,  how- 
ever, that  there  has  heen  no  anatomical  or  physiological  change,  and 
that  enough  uric  acid  in  the  blood  causes  recurrence. 

The  onset  of  a  headache  is  often  preceded  by  more  than  usual 
mental  brilliancy  and  well-being,  this  corresponding  with  the  fluctu- 
ation of  uric  acid  excretion  which  precedes  the  attack  in  nature,  just 
as  it  does  when  an  attack  of  headache  is  produced  artificially,  and 
figs.  39  to  41  reveal  the  exact  causation.  The  same  thing  has  been 
noticed  before  the  fit  of  epilepsy,  and  is  probably  due  to  the  same 
cause. 

The  relation  of  headache  to  menstruation  is  clear,  for  menstruation 
is  almost  always  a  cause  of  some  little  disturbance  of  function,  which 
often  specially  affects  the  digestive  organs,  so  that  food  is  taken 
badly  or  badly  digested,  and  exercise  is  generally  deficient.  Several 
of  these  causes  combined  produce  some  failure  of  nutrition,  with  a  fall 
of  urea  and  a  corresponding  fall  of  acidity,  and  this  is  the  signal  for 
any  retained  uric  acid  to  be  got  into  solution  and  flood  the  blood. 
Menstruation  is  thus  commonly  accompanied  by  lowered  acidity, 
plus  excretion  of  uric  acid,  and  the  effects  of  its  excess  in  the  blood, 
such  as  the  slow  high  tension  pulse  noted  by  Sir  W.  H.  Broadbent, 
and  mental  depression,  and-  if  there  is  much  uric  acid  in  reserve 
more  or  less  severe  headache  or  an  epileptic  fit  may  occur  (see  figs. 
31  and  32). 

The  reasons  why  headache  is  worst  at  the  hours  of  normal  plus 
excretion  of  uric  acid — that  is,  in  the  periods  of  low  acidity  after 
breakfast  and  lunch — are  now,  I  hope,  too  obvious  tp  need  further 
mention.  As  a  rule  (when  the  kidneys  are  normal,  and  have  not 
had  their  alkalinity  diminished  by  local  inflammation  or  disease) 
the  five  or  six  grains  of  uric  acid,  which  occasion  a  headache  by 
their  passage  through  the  blood,  are  all  excreted  in  a  few  hours, 
and  the  headache  subsides.  But  I  have  seen  cases  in  which  attacks 
of  migraine  had  suddenly  become  more  frequent,  severe  and  pro- 
longed, and  further  investigation  has  revealed  that  Bright's  disease 
has  supervened,  and  an  organic  cause  of  uric  acid  retention  is  added 
to  the  original  functional  one  (see  chapter  xiii.).  « 

As  regards  the  causation  of  the  headache,  the  effect  exerted  by 
uric  acid  on  all  the  vessels  of  the  body,  is  closely  allied  to  that 
which,  occurring  locally,  has  been  supposed  to  cause  the  pain.  It 
has  been  suggested  by  Du  Bois  Beymond  and  others,  quoted  by 
liiveing  (p.  295  et  seq.),  that  the  headache  is  due  to  irritation  of  the 
vasomotor  nerves  in  the  region  of  the  cervical  sympathetic,  giving 
rise  to  contraction  of  vessels  in  certain  areas,  followed  by  dilatation 
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and  congestion.  Sir  T.  Lauder  Bnmton  {St.  Bartholomew's  Hospital 
Beports,  vol.  xix.,  p.  333)  supposes  that  the  proximal  ends  of  certain 
vessels  are  dilated,  while  the  distal  ends  are  contracted,  and  that  the 
impact  of  the  blood  against  the  contracted  extremity  produces  pain. 
I  think,  however,  that  the  effects  of  uric  acid  in  obstructing  the 
peripheral  vessels  and  producing  high  blood  pressure,  and  the  effects 
of  this  on  the  intracranial  circulation,  give  us  a  much  better  ex- 
planation than  any  more  or  less  hypothetical  irritation  of  the  cervical 
sympathetic. 

Taking  it  for  granted,  then,  that  an  excess  of  uric  acid  in  the 
blood  does  obstruct  the  capillaries  and  cause  high  blood  pressure, 
the  researches  of  Professor  Grashey,  which  I  have  quoted  in  Brain, 
Spring  and  Summer  Numbers,  1893,  show  that  when  arterial  tension 
rises  above  a  certain  point,  the  pressure  in  the  closed  cavity  of  the 
skidl  becomes  so  great  that  the  small  veins  on  the  convex  surface  of 
the  brain  are  compressed  and  begin  to  vibrate,  the  blood  stream 
through  them  being  greatly  hindered,  and  from  this  more  or  less 
stasis  and  hypersemia  result  in  the  veins  and  capillaries  behind  the 
point  of  compression,  with  general  excess  of  pressure  in  the  cranial 
cavity. 

Professor  Grashey  further  suggests  that  as  the  cerebro-spinal 
fluid  comes  from  the  blood,  this  condition  of  stasis  and  hyperssmia 
may  increase  its  quantity,  and  with  it  the  intracranial  pressure. 

I  believe  such  a  general  increase  of  pressure  acting  within  the 
unyielding  membranes  of  the  brain  may  account  for  the  pain  of 
headache,  in  so  far  as  it  is  bilateral,  and  that  where  it  is  unilateral, 
or  apparently  affecting  chiefly  the  distribution  of  a  single  nerve, 
there  may  be  some  oedema  affecting  specially  the  sheath  of  that 
nerve,  due  to  the  changes  in  the  circulation,  just  as  the  more  general 
increase  of  cerebro- spinal  fluid  may  be  due  to  it.  And  this  may 
account  for  the  paralysis  or  paresis  of  certain  nerves  which  some- 
times occurs  contemporaneously  with  a  migraine  (see  Lancet,  1893, 
vol.  ii.,  p.  139).  Stasis  or  thrombosis  which  would  probably  produce 
oedema  and  pressure  has  been  actually  observed  taking  place  in  the 
vessels  of  the  retina  during  an  attack  of  megrim  (see  article  by 
Mr.  Stanford  Morton,  Ophtlmlmic  Beview,  March,  1890). 

In  the  British  Medical  Journal,  1903,  vol.  i.,  p.  1020,  Dr.  J.  W. 
Bussell  records  a  case  of  migraine  associated  with  paralysis  of 
certain  muscles  of  the  left  eye,  the  probable  explanation  of  which  I 
have  given.  Keference  is  also  made  to  similar  cases  recorded  by 
previous  observers. 

We  must  remember  that  though  fluid  pressures  are  equal  in  all 
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connected  tubes,  the  larger  the  artery  contained  in  the  closed  box  of 
the  sknll  the  greater  will  be  the  effect  which  its  dilatation  produces 
on  the  other  contents.  Hence  those  with  large  arteries  at  the  base 
of  the  brain  may  have  headache  with  a  blood  pressure  of  only  130, 
when  others  with  smaller  arteries  will  only  have  it  at  160  or  180. 
Certainly  some  get  headache  at  130,  others  not  till  180.  And  a  blow, 
a  tumour,  or  Sjrphilitio  thickening  of  membranes  may  so  diminish 
the  available  space  within  the  skull  as  to  make  the  difference  between 
headache  or  no  headache  with  a  given  pressure. 

As  regards  the  bilateral  headache,  Dr.  W.  Bushton  Parker,  of 
Kendal,  has  reminded  me  of  the  fact  indicated  by  Sir  Victor  Horsley 
(British  Medical  Journal,  1893,  vol.  ii.,  p.  1366)  that  opening  the 
skull  invariably  cures  the  headache  of  cerebral  tumour  by  relieving 
pressure,  so  that  the  intense  headaches  of  migraine  and  cerebral 
tumour  may  both  be  due  to  excessive  intracranial  pressure. 

A  rise  of  blood  pressure  means  an  obstruction  of  capillaries 
throughout  the  body,  aud  a  deficient  circulation  which  can  now  be 
measured  in  the  capillaries  of  the  skin;  the  brain  tissues  probably 
share  this  deficient  circulation ;  and  such  minor  defects  of  function 
as  are  'expressed  by  mental  depression  and  increase  of  irritability 
may  be  its  clinical  signs ;  but  if  the  block  in  the  capillaries  increases, 
and  the  pressure  rises  higher,  we  get  an  effect  on  the  intracranial 
circulation  differing  from  that  on  the  rest  of  the  body. 

The  pressure  acting  in  a  closed  cavity  compresses  the  veins  at 
their  point  of  entry  into  the  large  sinuses,  and  we  get  more  or  less 
venous  hypersBmia  and  stasis,  and  eventually  increase  of  cerebro- 
spinal fluid,  and  so  still  further  increase  of  intracranial  pressure. 
The  effects  thus  produced  are  serious  and  become  pathological,  vrith 
such  symptoms  as  headache,  vertigo,  coma,  or  fits  of  epilepsy  or 
uraemia.  So  constant  are  these  results  that  with  many  people  it  is 
possible  to  form  a  fairly  accurate  estimate  of  their  blood  pressure 
simply  from  their  temper ;  when  this  is  short,  blood  pressure  is  high, 
when  it  is  calm  and  placid,  blood  pressure  is  distinctly  lower ; 
when  there  is  hysteria  and  excitement,  as  in  women,  there  is  some 
heart  failure  in  consequence  of  collaemic  obstruction  of  capillaries 
(see  chapter  viii.). 

I  have  noticed  hi  my  own  case  a  fact  of  some  interest,  namely, 
that  when  the  pain  is  severe  and  situated  in  the  centre  of  the  occiput 
(?  nuchalalgia  of  Dr.  Burnett,  see  chapter  viii.),  sitting  with  the  head 
bent  back  so  that  the  face  looks  vertically  upwards,  will  greatly  miti- 
gate the  throbbing  pain,  and  possibly  this  position  may  interfere 
vrith  the  increased  pressure  of  arterial  blood  corresponding  to  each 
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throb.  Speaking  generally,  the  vertloal  position  is  the  only  one 
bearable ;  when  I  have  an  attack  I  am  obhged  to  sit  vertically  up- 
right against  the  back  of  my  bed  and  slide  gradually  into  the  usual 
recumbent  position  as  the  pain  moderates.  Stooping  makes  even  a 
slight  headache  unbearably  severe,  and  the  effects  of  position  on 
intra-arterial  pressure  suffice  to  explain  these  facts,  for  Marey  says : 
**  Dans  Tattitude  verticale  un  animal  aura  done  une  pression  mano-. 
m^trique  plus  faible  k  la  carotide  que  le  femorale  et  surtout  que  la 
m^tatarsienne  **  ("  La  Circulation  du  Sang,"  p.  192). 

In  the  vertical  position  gravity  is  acting  against  the  circulation  in 
the  carotid,  with  the  circulation  in  the  femoral,  and  both  the  sphyg- 
mograph  and  the  arteriometer  show  similar  changes  of  pressure  and 
diameter  in  the  radial  artery,  when  the  arm  is  raised,  horizontal,  or 
hanging  down. 

The  fact  that  compression  of  the  carotid  has  often  been  used  to 
relieve  the  pain  of  headache  points  the  same  way  (see  Dr.  Liveing, 
**  Megrim  and  Sick  Headache,"  pp.  376-7). 

To  diminish  fluids  for  twenty-four  to  thirty-six  hours  undoubtedly 
lowers  my  blood  pressure,  and  makes  a  headache  so  trivial  that  I 
can  disregard  it.  It  does  not  alter  the  excretion  of  uric  acid  present 
in  excess  in  the  blood  and  passing  out  of  the  kidneys  freely ;  but  it 
lowers  blood  pressure  by  diminishing  available  fluid.  There  is  no 
doubt  that  this  lowers  blood  pressure,  as  from  140  with  headache  to 
120  with  little  or  none.  Of  course  the  results  depend  on  the  fluids 
available  in  the  body.  My  body  fluids  are  roughly  10  pints,  my  daily 
loss  2^  pints,  and  my  daily  intake  about  the  same.  If  I  go  twenty- 
four  hours  without  fluid,  the  loss  being  continued,  they  are  reduced 
to  7J  pints.  Or  again,  if  I  withhold  fluids  for  thirty-six  hours  I  can 
reduce  them  to  6^  pints. 

In  a  case  of  dropsy  much  more  must  be  done,  as  you  are  dealing 
here  with  20  pints  in  place  of  10,  and  a  removal  of  5  pints  will  have 
a  proportionately  smaller  effect,  because  the  fluid  is  reduced  only  by 
one  quarter  instead  of  one  half. 

If  diminishing  fluid  produces  no  fall  in  blood  pressure,  why  do 
we  give  cathartics  to  patients  with  high  blood  pressure  in  danger  of 
cerebral  haemorrhage,  &c.  ? 

As  a  fact  one  finds  that  blood  pressure  of  140-150  with  a  headache, 
is  reduced  by  twelve  to  twenty-four  hours'  diminution  of  fluids  and 
some  diminution  of  food  to  110  and  no  headache. 

Exercise  affects  the  head  pain  in  accordance  with  its  effect  on 
intra-arterial  pressure;  the  first  effect  of  muscular  exertion  is  to 
raise  blood  pressure  and  make  the  headache  worse ;   but  if  it  is 
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continued  to  the  extent  of  producing  general  relaxation  of  the 
vessels  in  the  muscles,  v^th  warm  and  perspiring  skin,  this  brings 
about  a  fall  of  blood  pressure,  and  the  headache  departs. 

And  though  part  of  the  fall  of  blood  pressure  is,  no  doubt,  due  to 
the  increased  area  of  circulation  in  the  muscles,  we  must  not  forget 
that  the  heat  tends  to  clear  up  collsemia  and  so  free  the  capillary 
circulation  and  lower  the  blood  pressure. 

Vertigo  is  one  of  the  most  interesting  results  of  high  blood 
pressure,  and  as  its  causation  is  probably  exactly  parallel  to  that 
of  headache  and  epilepsy,  it  throws  an  important  side  light  on 
their  origin. 

Murchison  classed  vertigo  among  the  disorders  associated  with 
lithaemia,  and  Dr.  Buzzard  ("  On  Vertigo  of  Bulbar  Origin,"  Lancet^ 
1890,  vol.  i.,  p.  179)  points  out  that  a  gouty  history  is  common,  and 
salicylate  of  soda  is  useful  in  treatment,  a  fact  which  he  explains  by 
reference  to  my  researches  on  the  action  of  this  drug  on  uric  acid. 

In  so  far  as  vertigo  is  of  "  bulbar  origin,"  I  take  it  that  it  is  the 
exact  parallel  of  uric  acid  headache  or  of  epilepsy,  and  that  the  high 
blood  pressure  and  consequent  increased  intra-cranial  pressure  pro- 
ducing the  two  latter,  may  produce  also  the  former  ;  indeed,  I  have 
had  many  cases  of  vertigo  in  patients  with  high  blood  pressure  in 
which  the  reduction  of  pressure  has  effected  great  improvement 
or  cure. 

Everything  said  or  to  be  said  about  the  causation  and  treatment 
of  headache  applies  also  to  vertigo. 

Dr.  Buzzard  (previous  reference)  mentions  that  these  attacks 
may  be  followed  by  a  large  discharge  of  colourless  urine.  Here 
again  is  an  exact  parallel  with  epilepsy  and  migraine. 

I  have  myself  had  one  or  two  attacks  of  temporary  vertigo,  coming 
in  the  morning  when  blood  pressure  is  generally  high  and  uric  acid  in 
temporary  excess  in  the  blood.  I  looked  upon  it  as  a  variation  of 
migraine,  with  which  it  corresponded  as  regards  time  of  onset  and 
symptoms. 

Dr.  Buzzard  suggests  that  this  vertigo  may  be  due  to  an  affection 
of  the  bulb  near  the  origin  of  the  auditory  nerve,  and  signs  are  not 
wanting  (with  the  headache,  mental  depression,  and  other  symptoms 
of  coUsemia)  of  some  slight  functional  derangement  in  this  region, 
for  I  have  pointed  out  {Brain,  1891,  and  elsewhere)  that  a  certain 
amount  of  aphasia  with  forgetfulness  of  names,  &c.,  is  very  com- 
monly associated,  and  Dr.  Bastian  {Lancet,  1890,  vol.  i.,  p.  1164) 
says  :  '*  Thus,  when  there  is  a  slight  lowering  of  functional  activity 
in  the  auditory  centre  we  have  produced  a  slight  amnesia,  with 
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forgetfulness  of  names  of  persons  and  things,  the  centre  not  being 
sufficiently  active  in  this  condition  to  respond  to  some  volitional 
and  associational  inoitations,"  and  I  would  add  that  in  collsemia 
not  a  few  other  centres  on  which  activity  of  mind  and  body  depend 
are  in  a  similar  condition  of  lowered  functional  activity. 

Now,  a  certain  amount  of  this  amnesia  is  one  of  the  most  common 
accompaniments  of  the  headache  and  mental  depression  due  to  col- 
Iffimia,  and  the  centre  which,  accor^ng  to  Dr.  Bastian,  is  affected 
cannot  be  far  from  that  to  which  Dr.  Buzzard  attributes  vertigo. 

As  a  matter  of  practical  interest  I  may  say  I  have  several  times 
been  able  to  cure  vertigo  merely  by  cutting  down  fluids,  or  in  other 
cases  both  food  and  fluids,  as  advised  later  in  the  treatment  of 
headache. 

Speaking  of  similar  conditions,  Sir  W.  H.  Broadbent  says  ("  The 
Pulse,"  p.  249) :  '*  There  may,  for  example,  be  a  fugitive  aphasia  or 
amblyopia  or  hemiopia,  which  are  easily  explained  by  stasis  or  isch- 
sBmia  in  certain  vascular  areas,  but  incomprehensible  as  the  results 
of  a  poison  circulating  everywhere  through  the  brain."  My  version 
would  be  that  uric  acid,  by  its  effects  on  the  vessels,  produces  the 
"  stasis  or  isohsemia,"  which  causes  the  symptoms  in  these  and 
similar  conditions.  The  whole  brain,  and  for  that  matter  the  whole 
body,  is  affected  in  much  the  same  way,  but  certain  parts,  possibly 
owing  to  local  conditions  of  anatomy,  function  or  nutrition,  are 
specially  affected  and  give  rise  to  special  symptoms. 

An  interesting  case  of  periodic  stammering,  having  probably  an 
identical  pathology  with  several  of  the  above-mentioned  conditions, 
is  recorded  in  the  British  Medical  Journal,  1893,  vol.  ii.,  p.  1311, 
and  I  have  often  noticed  that  stammerers  are  decidedly  worse  when 
they^e  over  fatigued  or  a  little  out  of  sorts,  conditions  equivalent 
to  the  presence  of  more  or  less  collsemia. 

Hence  it  is  only  people  with  these  anatomical  or  physiological 
peculiarities  who  suffer  from  headache,  epilepsy,  or  vertigo,  as  the 
effects  of  collssmia,  while  others  with  as  much  uric  acid  may  almost 
entirely  escape.  As  regards  migraine,  I  have  suggested  {Brain,  1893, 
p.  250)  that  the  possession  of  large  arteries  of  supply  may  render 
some  more  liable  than  others  to  suffer  from  the  intracranial  effects 
of  high  blood  pressure ;  this  in  part  accounting  for  the  fact  that 
migraine  is  more  common  among  those  who  work  with  their  brains 
than  among  those  who  work  with  their  muscles. 

The  relation  of  this  headache  to  gout  is  interesting  and  obvious, 
and  there  are  many  recorded  cases  in  which  severe  headaches  of  this 
kind  unexpectedly  cleared  up  on  the  supervention  of  an  attack  of 
gout. 
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Nothing  can  be  more  simple  than  the  explanation.  The  urate 
cannot  be  in  two  places  at  once,  and  when  local  injury,  plus  rise  of 
acidity,  causes  its  precipitation  on  the  toe  joint,  the  blood  is  more  or 
less  quickly  cleared  of  the  previous  excess.  The  headache,  slow 
high  tension  pulse,  cold  surface  and  extremities,  mental  depression 
and  scanty  urine  therefore  vanish,  and  pain  and  inflammation  in  one 
or  more  joints,  with  low  tension  pulse,  free  capillaries,  and  a  certain 
amount  of  fever  replace  them ;  immediately,  in  spite  of  some  pain, 
the  mental  condition  is  more  placid  and  the  urine  more  profuse. 

So  far  I  have  found  that  patients  generally  have  headaches  early 
in  Ufe  and  gout  later,  but  not  the  two  together,  though  patients  with 
well-marked  gout  may  occasionally  have  severe  headaches. 

The  headache  occurs  when  conditions  tending  to  the  plus  ex- 
cretion of  uric  acid  predominate ;  the  gout  with  conditions  tending 
to  its  retention  and  accumulation.  Once  urates  are  extensively 
deposited  in  joints  they  tend  to  accumulate,  so  that  the  blood  is  kept 
pretty  free,  so  long  as  there  is  no  marked  and  continued  fall  of 
acidity.  But  when  the  patient  becomes  old  and  feeble,  acidity  falls, 
and  the  process  is  reversed;  there  is  no  gout,  but  an  excessive 
excretion  of  urate,  and  the  signs  of  coUsBmia,  i.e,,  headache,  de- 
pression, slow  pulse,  &c.,  are  severe  and  well  marked.  And  it  is 
not  difficult  to  imitate  nature,  and  produce  either  gouty  arthritis  or 
collsBmia  and  headache. 

Opinions  have  been  expressed  on  the  use  of  setons  in  the  neck 
as  a  cure  for  migraine,*  and  although  I  noted  that  they  seemed 
useful  I  did  not  see  the  explanation  of  their  action.  But  one  day 
when  I  was  talking  with  Dr.  Dawtrey  Drewitt  about  some  of  the 
phenomena  of  the  uric  acid  filter,  as  mentioned  on  p.  170, 1  referred 
to  these  facts  and  to  the  way  in  which  a  gout  of  a  joint  or  of  the 
skin  (eczema  or  psoriasis)  may  alternate  with  such  collsBmic  diseases 
as  headache,  epilepsy  or  mental  depression,  remarking  that  practi- 
cally any  local  irritation  might  act  as  a  uric  acid  filter  with  regard 
to  the  rest  of  the  body  and  the  blood.  Dr.  Drewitt,  who  had  had 
experience  of  the  use  of  setons  in  the  epilepsy  of  children,  suggested 
that  it  was  probably  in  this  way  that  setons  act,  keeping  the  blood 
clear  of  uric  acid  and  preventing  for  a  time  the  onset  of  the  attack. 
If  this  is  so,  we  have  in  the  use  of  setons  for  migraine  and  epilepsy 
a  repetition  of  what  occurs  in  nature,  e.g.,  when  a  furious  attack  of 
gout  in  the  toe  replaces  headache,  or  mental  depression.  Perhaps 
as  the  reverse  of  this  when   such  a  local  irritation  is  suddenly 


•  See  British  Medical  Journal,  1902,  vol.  i.,  pp.  587,  961  and  1025. 
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healed,  collaBmio  disease  may  return,  and  hence  the  observation  of 
the  ancients  that  the  cure  of  a  discharging  ulcer,  an  eczema  or 
psoriasis,  may  be  the  signal  for  the  onset  of  headache,  mental  de- 
pression, albuminuria  or  glycosuria.  I  know  several  patients  who 
are  kept  alive  and  to  some  extent  out  of  danger  by  a  discharging 
sore ;  and  in  such  cases  it  would  be  unwise  to  try  and  heal  it.  It 
is  probably  both  a  natural  seton  and  an  outlet  for  some  of  their 
uric  acid. 

Depending  as  this  headache  appears  to  do  on  the  intracranial 
effects  of  high  blood  pressure,  it  seems  evident  that  anything 
lowering  blood  pressure  will  make  the  headache  less  frequent  and 
severe. 

Blood  pressure  varies,  as  we  have  seen,  chiefly  with  three  factors : 
(1)  the  obstruction  of  the  capillaries,  (2)  the  power  of  the  left 
ventricle  of  the  heart  to  overcome  the  intra-arterial  pressure  at  each 
systole,  and  (3)  the  quantity  of  fluids  in  the  vascular  system. 

Therefore,  blood  pressure  can  be  reduced  by  three  things 
(1)  anything  that  will  free  the  capillaries  from  globular  or  colloid 
urates ;  (2)  anything  that  will  weaken  the  left  ventricle  and  prevent 
it  discharging  the  whole  of  its  contents  into  the  aorta  at  each  systole  ; 
and  (3)  anything  that  diminishes  the  fluids  in  or  available  for  the 
vascular  system. 

It  is  obvious  that  not  only  will  all  drugs  and  diet,  which  reduce 
the  uric  acid  passing  into  the  blood  or  directly  clear  it  out  of  the 
blood,  do  good  by  freeing  the  capillary  circulation,  but  drugs  or  con- 
ditions which  tend  to  weaken  the  left  ventricle  of  the  heart  will  also 
prevent  or  relieve  headache  by  reducing  blood  pressure.  And  the 
drugs  classed  as  depressomotors  may,  I  think,  thus  reduce  blood 
pressure,  partly  by  reducing  the  power  of  the  muscles  in  the  walls  of 
the  arterioles,  and  partly  by  a  similar  depression  of  the  heart  muscle. 
Such  drugs  as  tobacco,  ipecacuanha  and  antimony  may  very  prob- 
ably act  in  this  way,  and  Dr.  Liveing  records  (prev.  ref.)  that  some 
of  them  have  been  used  with  good  effect  in  migraine. 

Further,  it  is  known  that  as  sufferers  from  this  headache  begin  to 
grow  old,  their  attacks  may  become  less  frequent  and  severe,  or  may 
cease.  Such  people,  I  think,  have  some  relative  weakness  of  {he 
heart,  so  that  the  pressure  necessary  to  produce  migraine  can  no 
longer  be  maintained. 

I  shall  probably  be  reminded  by  pathologists  that  the  wall  of  the 
left  ventricle  grows  thicker  with  advancing  age  ;  this  doubtless  shows 
that  the  heart  has  often  more  to  do  at  65  than  at  35,  but  not  that  it 
does  it  better. 
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A  case  in  which  I  was  much  interested  furnished  what  was  prob- 
ably an  instance  of  this.  After  years  of  periodical  suffering,  in  extreme 
old  age,  with  marked  signs  of  debility,  the  headache  disappeared, 
but  was  replaced  by  more  or  less  periodical  attacks  of  palpitation, 
that  is  to  say,  whenever  there  was  collsBmia  and  the  capillaries  were 
obstructed,  the  heart  failed  and  palpitated  and  could  not  keep  up  the 
pressure  (see  fig.  37).  Here  there  was  no  doubt  about  an  excessive 
excretion  of  uric  acid,  as  the  patient  was  greatly  troubled  with  uric 
acid  gravel. 

I  have  several  times  seen  cases  in  which  migraine  has  been 
treated  more  or  less  decidedly  with  antipyrin,  and  has  remained 
absent  for  some  little  time ;  in  one  an  irregularity  in  the  action  of 
the  heart  dated  from  a  large  dose  of  antipyrin  taken  for  headache ; 
and  in  one  or  two  others  I  have  found  fairly  marked  signs  of  cardiac 
failure,  which  there  was  nothing  but  the  antipyrin  to  explain.  We 
must  not  lose  sight  of  the  possibility  that  antipyrin,  if  pushed,  may 
weaken  the  heart  and  thus  keep  off  migraine  for  some  considerable 
time. 

A  patient  who  has  been  a  sufferer  from  paroxysmal  headache 
for  some  forty  years,  told  me  that  recently  after  an  attack  of  influ- 
enza she  was  treated  for  weakness  of  the  heart,  and  while  this  con- 
tinued the  headache  was  absent,  but  has  since  returned ;  and  to-day 
her  blood  pressure  is  140,  and  her  capillary  reflux  7 — 8  (see  also 
Case  recorded  on  p.  140). 

When,  on  the  other  hand,  a  migraine,  habitual  for  many  years  of 
life,  suddenly  becomes  more  frequent  and  severe,  make  sure  that 
you  have  not  to  deal  with  the  onset  of  nephritis ;  I  have  several 
times  been  misled  in  this  way  till  I  examined  the  urine.  Nephritis 
(as  we  shall  see  in  chapter  xiii.)  generally  means  chronic  collaemia, 
hence,  contemporaneously  with  its  onset,  the  uric  acid  headache 
will  become  more  frequent  and  severe,  will  be  more  difficult  to  treat 
and  less  amenable  to  drugs  and  diet.  As  will  appear  in  chapter 
xiii.,  I  regard  collsBmia  as  the  chief  contributing  cause  of  the  nephritis, 
though  where  this  complication  has  supervened  it  will  make  the 
blood  condition  worse.  Dr.  Gee  in  a  clinical  lecture  (St.  Bartholo- 
mew*s  Hospital  Journal,  June,  1897),  describes  a  form  of  chronic 
headache  related  to  gout  and  to  migraine,  which  he  says  is  "  com- 
monest in  men  in  adult  life  whose  energies  are  just  beginning  to  fail." 
This  is  exactly  the  time  of  life  at  which  migraine  tends  to  pass  into 
Morbus  Brightii,  and  there  may  be  for  a  time  more  or  less  chronic 
collsBmia.  It  is  most  often  seen  in  men  because  their  hearts  are 
stronger  and  can  keep  up  the  pressure  for  a  longer  time  ;  when  they 
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get  still  older  their  hearts  fail  like  those  of  women,  and  then  (as  in 
the  case  previously  mentioned),  they  get  palpitation  instead  of  head- 
ache. 

If  there  is  no  sign  of  Bright's  disease  look  for  morbus  cordis, 
which  may  intensify  the  bad  efiFects  of  uric  acid  on  the  circulation, 
or  failing  this,  inquire  for  recent  severe  illness,  new  growth,  shock, 
or  other  cause  of  failing  nutrition. 

I  had  an  illustration  of  this  in  the  case  of  a  patient  with  all  the 
signs  of  chronic  collsemia.  I  could  find  no  morbus  cordis,  though 
she  had  the  cardiac  signs  of  collsBmia;  I  therefore  suspected  the 
kidneys,  but  there  was  no  albumen.  I  could  not  account  for  the 
symptoms,  but  a  few  months  later  it  became  evident  that  she  was 
suffering  from  cancer  of  the  oesophagus,  and  this  had  doubtless 
caused  low  nutrition  and  coUsemia. 

I  mention  this  because  it  is  necessary  to  bear  in  mind  that  the 
uric  acid  headache,  as  also  epilepsy  and  mental  depression,  as- 
sociated only  with  functional  disturbance  are  a  very  different 
matter,  both  as  to  prognosis  and  treatment,  from  the  same  troubles 
when  associated  with  organic  disease. 

The  functional  trouble  is  rather  a  warning  or  danger  signal — a 
sign  of  temporary  high  blood  pressure  that  something  must  be  done 
to  relieve — it  is  hardly  a  sign  of  actual  disease,  and  with  a  little 
attention  to  diet  may  be  permanently  relieved,  especially  in  the 
young. 

The  migraine  associated  with  organic  disease  is  more  serious,  it 
may  be  a  later  stage  of  functional  trouble,  or  the  organic  disease 
(nephritis,  morbus  cordis,  arterial  degeneration,  neuritis,  &c.)  may 
be  a  co-result  of  more  or  less  chronic  and  unrelieved  coltemia  ;  but, 
whatever  its  exact  origin,  the  treatment  is  that  of  the  organic  disease, 
and  if  we  can  relieve  this  the  migraine  will  improve. 

Success  is  however  more  difficult  to  attain,  and  unless  functional 
and  organic  cases  are  clearly  distinguished,  which  cannot  be  done 
without  great  care,  the  treatment  I  am  now  suggesting  may  get  less 
credit  than  is  its  due. 

Diagnosis. — When  there  is  a  paroxysmal  headache  lasting  from 
six  to  thirty-six  hours,  which  has  recurred  every  seven  to  ten  or 
thirty  days  for  many  years,  accompanied  by  a  slow  high  tension 
pulse,  and  scanty  excretion  of  urine,  with  marked  coldness  of  the 
skin  and  extremities,  and  slow  capillary  reflux,  which  in  a  female 
frequently  occurs  in  relation  to  the  menstrual  epoch,  or  in  a  male  is 
apt  to  follow  the  day  after  some  unaccustomed  muscular  exertion, 
or  sexual  intercourse,  there  can  hardly  be  much  doubt  about  the 
diagnosis. 


Digitized  byLjOOQlC 


266  UBIC  ACID— CHAPTBR   VI 

Organic  headaches  sometimes  resemble  migrakie ;  bat  the  par- 
oxysmal history  is  absent,  and  when  a  headache  has  lasted  more 
than  thirty-six,  and  certainly  when  more  than  forty-eight  hours, 
migraine  should  be  considered  very  doubtful. 

I  have  seen  at  least  one  case  of  hemicrania  or  migraine  where 
the  trouble  was  organic  and  not  due  to  ruric  acid ;  here  there  was 
a  complete  absence  of  the  paroxysmal  history,  and  the  pain  lasted 
for  several  days ;  one  such  case  was  relieved  by  large  doses  of  iodide 
of  potassium,  but  there  was  no  specific  history. 

I  have  seen  this  patient  recently ,  and  found  a  capillary  reflux  5  to 
6  and  blood  pressure  110,  but  these  conditions  of  the  circulation  are 
never  present  during  an  attack  of  uric  acid  headache,  and  only  rarely 
present  in  sufferers  from  this  disease  even  between  attacks. 

There  can  be  little  doubt  that  he  has  some  local  cause  of 
increased  intracranial  pressure,  and  again  he  was  relieved  by  large 
doses  of  iodide. 

In  doubtful  cases  diagnosis  must  depend  on  conditions  present  in 
the  circulation,  and  if  necessary  on  the  quantity  of  uric  acid  in  the 
blood  and  urine,  and  these  will  always  suffice  to  distinguish  the  true 
uric  acid  headache  from  the  pain  of  eye  strain  or  of  local  conditions 
about  the  nose  or  frontal  sinuses,  or  other  organic  disease. 

The  indications  for  treatment  are — (a)  during  the  attack  to  clear 
uric  acid  out  of  the  blood  as  quickly  as  possible  by  means  of  any  of 
the  drugs  with  this  effect.  One  of  the  best  ways  is  to  take  calomel, 
finely  divided  with  sugar  of  milk,  say  gr.  J  every  half  hour  for  two  or 
three  doses.  If  there  is  nausea  or  vomiting  put  a  mOstard  leaf  on 
the  epigastrium  for  twenty  to  thirty  minutes  before  using  drugs  by 
mouth.  A  small  injection  of  morphine  may  relieve  the  head  where 
there  is  deficient  gastric  absorption,  and  when  the  stomach  is  much 
upset  this  is  often  the  only  thing  that  will  act,  or  temporary  relief 
may  be  obtained  by  compressing  the  carotids.  Either  the  calomel  or 
the  morphine  may  be  followed  by  a  short  course  of  salicylate  of  soda 
to  clear  out  the  retained  uric  acid,  (b)  Between  attacks,  diminish  the 
amount  of  uric  acid  introduced  in  food  by  avoiding  animal  foods, 
soups  and  extracts  which  are  rich  in  it  (see  chapter  xvii.},  also 
strong  coffee,  tea,  and  vegetables  rich  in  alkaloids,  as  the  pulses 
(peas,  beans,  lentils,  pea-nuts),  mushrooms  and  asparagus,  and  clear 
out  any  accumulations  of  uric  acid  already  existing,  which  may 
be  best  accomplished  by  a  course,  or  several  courses,  of  salicylate 
at  intervals.  It  is  necessary  to  drop  all  animal  food  except  milk 
and  cheese;  and  milk,  bread  stuffs,  and  cereal  foods  with  cheese 
must  be  increased  so  far  as  is  necessary  to  replace  the  animal  food. 
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If  this  is  done  properly  there  need  be  no  fall  of  urea,  which  I  take  as 
the  guide  of  nutrition,  and  try  to  keep  between  3  and  3^  grs.  per 
pound  of  body  weight  per  day  for  an  adult. 

In  many  cases  change  of  diet  is  all  that  is  necessary,  and  many 
such  are  reported  to  me.  Dr.  Logan,  of  Ecclefechan,  N.6.,  mentions 
several.  In  some  there  were  **  bilious  attacks,  with  headache,  sick- 
ness, rigors,  and  diarrhoea,"  in  others  headache  and  sickness  of  many 
years'  standing,  all  practically  cured  by  diet.  Of  one  of  these  he 
says  that  when  out  at  dinner  or  a  dance,  **  if  she  takes  a  meat 
dish]  to  save  being  remarkable  she  always  suffers  headache  and 
depression  within  two  days,*'  the  exact  parallel  of  my  own  experi- 
ences (similar  cases  are  also  recorded  by  Dr.  Eskridge  and  Dr. 
Ferguson.     See  references  in  chapter  vii.). 

I  have  found  this  headache  so  constantly  associated  with  a  large 
excretion  of  uric  acid  in  the  urine  that  I  have  practically  given  up 
examining  or  recording  the  urine  excretion,  trusting  entirely  to  the 
very  definite  circulation  changes,  with  an  occasional  estimation  of 
the  blood  granules ;  or  have  only  examined  the  urine  now  and  then 
in  response  to  a  request  by  those  who  have  sent  me  cases. 

Thus  Dr.  Fiddian,  of  Cardiff,  kindly  had  the  urine  of  an  attack 
collected,  and  found  a  relation  of  uric  acid  to  urea  of  1 — 18.  He 
sent  the  patient  to  me,  and  I  found  the  blood  pressure  between 
attacks  was  120,  in  spite  of  some  quick  pulse  (?  cardiac  failure)  and 
the  capillary  reflux  was  6  to  7  decidedly  slow ;  the  apex  of  the  heart 
was  slightly  displaced  to  the  left,  and  the  second  sound  was  loud. 

And  this  reminds  me  to  say  that  sufferers  from  this  headache 
generally  have  too  high  a  blood  pressure  and  too  slow  a  capillary 
reflux  even  between  attacks,  and  that  their  circulation  signs  alter  in 
the  direction  of  norrnal,  in  six  to  nine  or  twelve  months  as  the  diet 
is  persevered  with. 

Thus  a  patient  with  a  blood  presisure  of  170—180  in  an  attack 
will  have  a  blood  pressure  of  140  say  between  attacks :  but  140 — 150 
is  the  highest  pressure  I  ever  get,  so  that  the  pressure  required  to 
produce  an  attack  varies  with  the  individual. 

Blood  pressure  also  no  doubt  varies  with  atmospheric  pressure, 
and  Dr.  J.  Cuthbertson  Walker  of  Mevagissey,  St.  Austell,  Cornwall, 
pointed  out  to  me  that  his  headaches  had  been  more  frequent  living 
on  sea-level  in  Cornwall  than  previously  in  the  highlands  of  Scotland. 

Now  a  rise  of  blood  pressure  equal  to  20  or  30  mm.  of  mercury 

suffices  to  produce  a  headache  in  myself,  and  since  atmospheric 

pressiure  falls  1  inch  —  25*3  mm.  of  mercury  in  900  feet,  it  follows 

that  a  rise  of  900  or  1,000  feet  would  be  required  to  do  away  with 
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that  headache;  while  a  rise  of  say  100  or  200  feet  might  sensibly 
diminish  it. 

I  have  heard  from  Dr.  W.  Young,  of  Wellington,  N.Z.,  the 
following  very  interesting  history : — 

He  noticed  while  on  the  voyage  to  New  Zealand  that  one  of  his 
fellow-passengers  took  no  meat,  and  found  he  had  abstained  from  it 
for  eight  years  for  humanitarian  reasons. 

Dr.  Young  then  enquired  as  to  the  effects,  if  any,  of  the  change 
of  diet,  and  was  told  that  this  had  been  much  better  of  late  years  than 
previously,  and  that  he  had  given  up  alcohol,  of  which  he  had  before 
taken  freely. 

While  a  meat  eater  he  had  been  subject  to  bilious  attacks  with 
severe  headache,  coming  sometimes  weekly,  but  since  the  change  of 
diet  the  attacks  gradually  diminished,  and  are  at  present  quite  rare. 

Dr.  Young  adds  that  he  seems  well  nourished,  but  that  he  takes 
some  animal  food  in  the  shape  of  eggs  and  milk.  My  impression  is 
that  if  he  stopped  the  eggs  he  would  remain  well  nourished,  and 
have  no  bilious  attacks.  I  see  that  Dr.  Herringham,  St,  Bartholo- 
mew's Hospital  Journal^  1897,  vol.  i.,  p.  99,  finds  that  abstinence 
from  meat  cures  migraine,  though  he  objects  as  much  as  ever  to  the 
theory  that  explains  its  action :  but  he  refrains  from  tendering  a 
better  explanation,  and  falls  back  on  useless  generalities  about 
assimilatioQ.  It  certainly  seems  to  me  that  when  the  investigation 
of  any  disease  has  arrived  at  such  a  stage  that  it  can  be  produced  at 
pleasure  by  swallowing  known  quantities  of  definite  chemical  sub- 
stances (xanthin  or  uric  acid),  and  certain  cure  can  be  effected  by 
leaving  these  substances  out  of  the  diet  list,  there  is  not  much  room 
for  further  theory  of  causation. 

I  must  note  two  interesting  articles  by  Prof..  Pierre  Fauvel,  *•  Les 
Idees  de  Haig  sur  L'Acide  Urique  et  les  Maladies  dont  il  est  la 
cause,**  and  **  Influence  du  Regime  Alimentaire  sur  L'Acide  Urique  " 
{Archives  Medicales  D' Angers ^  1905). 

On  page  558  of  the  first  of  these  he  says :  **  These  facts  have  long 
appeared  to  me  to  be  almost  inexplicable,  and  it  is  the  theory  of 
Haig  alone  that  has  given  me  the  key  to  their  explanation."  Again, 
**  the  observations  I  have  been  able  to  make  on  myself  and  some  of 
those  round  me,  confirm  absolutely  the  theory  of  Haig  with  regard 
to  migraine.  The  maladies  due  to  colIsBmia,  from  which  results  a 
raised  arterial  tension  in  the  skull  yield  almost  immediately  to  the 
action  of  precipitants  of  the  most  diverse  kinds,  such  as  antipyrin, 
salts  of  iron,  phosphoric  acid,  caffeine  and  camomile,  and  ahnost 
immediately  there  is  produced  diuresis  in  succession  to  the  dimin- 
bed  urine  of  the  attack/* 
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''  Now  we  know  that  the  diuretics  are  the  precipitants,  and  that 
the  abundant  urine  passed  in  these  conditions  contains  little  uric  acid. 
It  is  thus  by  their  action  on  uric  acid,  the  only  property  which  they 
have  in  common,  that  these  different  drugs  produce  their  effects.  On 
the  other  hand,  like  Haig,  I  have  been  able  by  taking  during  several 
days  foods  rich  in  xanthin  together  with  precipitants,  to  diminish 
the  excretion  of  uric  acid,  and  to  produce  in  myself  a  sufficient  stock 
to  bring  about  at  pleasure — an  attack  of  migraine,  when  I  admin- 
istered some  doses  of  solvent  sufficient  to  bring  abopt  the  necesskry 
collsemia.'' 

Prof.  Fauvel  in  these  articles  confirms  in  every  detail  the  main 
points  of  my  researches  with  regard  to  migraine. 

As  regards  treatment  by  drugs,  we  must  not  forget  the  action  of 
bicarbonate  of  soda  previously  referred  to,  for  it  certainly  sometimes 
relieves  headache  and  depression  in  a  very  marked  manner,  and 
probably  does  this  not  by  diminishing  uric  acid  in  the  blood,  but  by 
altering  its  solubility,  and  perhaps  preventing  it  from  assuming  the 
colloidal  form ;  that  is  to  say,  by  carrying  the  reaction  of  the  blood 
to  the  alkaline  side  of  the  collsemio  point  (see  chapter  v.).* 

Two  or  three  bicarbonate  of  soda  lozenges  will  often  make  the 
difference  between  the  presence  or  absence  of  slight  headache  and 
depression,  and  are  specially  likely  to  act  well  in  warm  weather  in 
summer  just  at  the  time  when  salicylates  do  not  act  well.  The  high 
alkalinity  of  the  blood  met  with  in  warm  weather  is  favourable  to 
the  action  of  the  bicarbonate,  unfavourable  to  that  of  the  salicylate, 
and  we  know  that  the  effects  of  salicylates  on  blood  pressure  depend 
on  the  alkaJinity  of  the  blood,  the  quantity  of  uric  acid  they  meet 
with,  and  probably  upon  the  compound  they  form  with  it. 

It  is  common  experience  among  migraine  sufferers  that  on  waking 
with  a  headache  in  the  morning  the  best  thing  to  do  is  to  dispense 
with  breakfast,  and  perhaps  food  through  the  day. 

This  has  some  advantages  and  some  interesting  effects:  (1)  it 
leaves  the  gastro-intestinal  digestion  free  to  get  its  house  in  order 
without  fresh  duties  when  its  circulation  is  slow  and  obstructed. 

(2)  The  effect  of  starvation  is  low  and  falling  urea  (see  **  Diet 
and  Food,"  ed.  vi.,  fig.  1),  and  with  falling  urea  goes  falling  acidity, 
so  that  the  alkalinity  of  the  blood  may  be  increased  and  the  solu- 
bility of  the  colloid  uric  acid  improved,  as  in  the  case  of  bicarbonate 
of  soda. 

(3)  The  effect  of  falling  urea  is  a  fall  in  nutrition  and  muscular 
power  (see  **Diet  and  Food,"  prev.  ref.),  which  means  sooner  or 
later  a  fall  of  blood  pressure.    If  the  patient  takes  no  fluid  as  well 
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as  DO  food  (and  there  is  never  any  thirst  in  these  oolladmio  con- 
ditions, because  the  water  oannot  get  out  of  the  blood  through  the 
obstructed  capillaries  of  the  kidney),  this  will  also  tend  to  reduce 
blood  pressure. 

Hence,  after  12  to  24  or  36  hours  of  more  or  less  complete  starva- 
tion there  is  a  fall  of  blood  pressure,  and  the  headache  ceases.  Not 
because  the  large  excretion  of  uric  acid  has  ceased,  as  falling  urea 
and  falling  acidity  favour  the  excretion,  but  because  the  pressure 
falls  from  diminished  food  and  fluid.  And  it  is  an  important  advan- 
tage of  the  treatment  by  abstention  from  food  and  fluids  as  compared 
with  that  by  retentive  drugs  (mercury,  morphine,  &c.),  that  the  uric 
acid  passes  out  freely,  and  is  not  stored. 

The  fall  of  blood  pressure  may  be  due  partly  to  the  better  solu- 
bility of  uric  acid  in  an  increase  of  alkali,  as  in  the  case  of  bicarbonate 
of  soda,  and  partly  to  the  general  muscular  debility  which  prevents 
the  heart  from  keeping  up  the  blood  pressure,  and  also  to  the  dimin- 
ished quantity  of  blood.  And  the  fall  of  blood  pressure  is  the  relief 
or  cure  of  the  head  pain. 

Dr.  W.  J.  Tyson,  of  Philadelphia,  has  observed  {British  Medical 
Journal,  1899,  vol.  ii.,  p.  441)  that  a  patient  while  taking  a  quart  of 
Vichy  water  daily  was  free  from  migraine,  but  on  stopping  this  the 
attacks  returned. 

The  result  here  was  not  due  to  diminished  fluid,  but  might  be  due 
to  the  solvent  (this  dose  would  be  equal  to  about  90  grains  of  sodii 
bicarb,  in  the  day)  clearing  up  the  collsemia  and  diminishing  or  dis- 
solving the  granules,  as  in  Dr.  Mordhorst's  experiments.  It  would 
also  equalise  the  excretion  throughout  the  24  hours,  making  the 
capillary  reflux  curves  into  nearly  straight  lines  (see  fig.  41)  and 
preventing  retention  and  fluctuations  which  are  the  great  precipi- 
tating causes  of  headache. 

In  my  own  experience  a  small  dose  of  sodii  bicarb,  has  some- 
times made  a  headache  worse,  while  a  small  dose  of  an  acid  has 
relieved ;  yet  I  have  been  well  with  low  acidity  and  a  large  excretion 
of  uric  acid,  and  then  a  little  acid  has  appeared  to  produce  a  tem- 
porary headache. 

I  believe  there  is  what  I  have  called  a  coUsemic  point ;  that  is, 
a  point  at  which  the  alkalinity  of  the  blood  is  insufficient  to  hold  its 
uric  acid  in  complete  solution,  and  this  is  more  or  less  thrown  out  in 
bulky  colloid  granules  (collsemia) ;  an  increase  of  alkali  may  cause 
re-solution  of  these  granules  and  clear  up  the  collaBmia,  this  being 
accompanied  by  no  diminution,  but  rather  by  an  increase  in  the  ex- 
cretion of  uric  acid  in  the  urine  ;  but  if  the  increase  of  alkali  dissolves 
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out  a  quantity  of  urio  acid  from  the  tissues  and  organs,  the  uric  acid 
may  again  he  present  in  the  hlood  in  quantity  heyond  what  the  alkali 
can  hold  in  complete  solution,  and  the  collsemia  and  high  blood 
pressure  will  return. 

The  collsBmic  point  is  therefore  not  a  definite  point  as  regards 
alkalinity,  but  is  a  definite  ratio  between  the  alkali  present  and  the 
uric  acid  present. 

The  explanation  of  Dr.  Tyson's  observation  may  be  that  90  grains 
of  sodii  bicarb,  generally  suffice  to  hold  in  solution  the  uric  acid  to 
be  met  with  in  cases  of  migraine :  but  I  have  several  times  given 
citrate  of  potash  to  cases  of  Bright's  disease,  to  the  extent  of  render- 
ing the  urine  almost  constantly  alkaline,  and  yet  the  blood  pressure 
has  not  fallen,  it  has  either  remained  constant  or  has  slightly  risen. 
Here  we  may  perhaps  conclude  that  the  uric  acid  was  present  in  the 
blood  in  such  quantities  that  the  greatest  amount  of  alkali  intro- 
duced did  not  suffice  to  dissolve  the  coUsBmia  (see  cases  in  chapter 
xui.). 

A  relatively  small  dose  of  alkali  will  hold  all  my  uric  acid  in 
solution ;  but  in  persons  full  of  urates  the  largest  amount  of  alkali 
that  can  pass  into  the  blood  will  not  suffice  to  do  this,  and  collsBmia, 
slow  capillary  reflux,  and  high  blood  pressure  will  continue. 

An  acid  acts  by  causing  retention  of  the  colloid  granules,  i.e.,  by 
giving  rise  to  a  deposit  or  retention,  which  acts  as  a  uric  acid  filter, 
in  the  liver  and  spleen  and  other  organs  the  alkalinity  of  which  the 
acid  diminishes ;  this  is  accompanied  by  a  diminished  excretion  of 
uric  acid  in  the  urine,  and  a  fall  of  blood  pressure,  because  the  blood 
is  cleared  of  colloid  granules,  and  the  excretion  in  the  urine  thus 
reveals  how  a  drug  is  acting,  whether  by  dissolving  collsBmia,  or 
by  causing  retention  and  so  clearing  the  blood. 

One  thing  is  certain,  that  to  abstain  from  food  and  drink  for  12 
to  24  or  48  hours  cures  a  headache  ;  and  when  the  headache  ceases 
the  blood  pressure  has  fallen  say  froni  150  with  the  headache  to  100 
or  110  after  the  starvation,  and  there  is  a  diminished  excretion  of 
urea  and  of  acid  in  the  urine ;  yet  uric  acid,  far  from  being  retained, 
is  being  still  excreted  in  considerable  excess  of  its  normal  relation  to 
urea,  so  that  we  have  cured  the  headache  while  eliminating  the  uric 
acid,  and  have  not  been  retaining  a  store  for  some  other  day. 

To  attain  this  desirable  result  I  adopt  the  following  rules  : — 

(1)  When  the  headache  begins  abstain  from  food  and  drink. 

(2)  If  after  missing  a  meal  or  two  the  stomach  improves  and 
there  is  decided  appetite,  take  a  few  plain  dry  biscuits  and  a  bit  of 
simple  fruit  (apple),  eating  little. 
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(3)  Continue  this  for  about  24  hours,  increasing  the  quantities  if 
appetite  improves  ;  but  never  eating  a  full  meal ;  often  taking  only 
i — 5  ozs.  of  biscuits  and  about  the  same  quantity  of  fruit  in  the 
24  hours  (this  being  modified  starvation,  about  l-6th  or  l-7th  of 
a  full  day's  food). 

(4)  If  at  the  end  of  24  to  36  hours  the  blood  pressure  has  fallen 
and  the  headache  gone  (weak  people  will  require  less,  and  strong 
people  more  starvation)  gradually  return  to  fluids  and  ordinary  diet. 

(5)  During  such  starvation  keep  quiet  in  bed  or  on  a  couch,  and 
do  not  as  a  rule  carry  on  any  ordinary  work  or  occupation,  as  the 
object  of  the  treatment  is  to  lower  blood  pressure  by  diminishing 
the  quantity  of  blood.  After  sufferers  have  tried  the  treatment 
once  or  twice,  they  will  soon  learn  how  much  they  can  do,  and 
may  be  able  to  begin  sedentary  work  as  soon  aa  the  pain  moderates. 

This  headache  can  be  relieved  by  (1)  anything  that  diminishes 
the  pressure  inside  the  skull  (compression  of  carotid,  &c.) ;  (2)  any- 
thing that  diminishes  blood  pressure  generally,  as  (a)  clearing  blood 
of  uric  acid,  (b)  diminishing  the  fluids  in  the  body,  (o)  diminishing 
the  power  of  the  heart. 

It  can  be  prevented  by  a  diet  which  keeps  excess  of  uric  acid  out 
of  the  body,  and  thus  diminishes  blood  pressure.  And  it  was  this 
fact  of  relief  and  cure  by  diet  that  originated  my  research. 
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CHAPTER  VII. 


Epilepsy,  Convulsions,  and  Hystebu. 

Thb  probable  mode  of  production  of  the  uric  acid  headache 
applies  equally  to  the  causation  of  its  near  relative,  epilepsy. 

Du  Bois  Reymond,  whose  vasomotor  explanation  of  migraine 
has  been  quoted,  speaks  of  epilepsy  thus :  "  Singularly  enough,  if  • 
Kussmaul  and  Tenner's  doctrine  is  right,  which  places  the  origin 
of  msuiy  epileptic  seizures  in  a  spasmodic  constriction  of  all  the 
artenea  of  the  head,  then  my  migraine  would  be  distinguished  from 
this  kind  of  epilepsy  less  by  the  nature  of  the  disturbance  which 
prevails  in  it,  than  by  its  degree  and  extent "  (quoted  by  Liveing, 
"  Megrim  and  Sick  Headache,"  p.  300).  Dr.  Liveing  remarks,  in 
speaking  of  epilepsy  (p.  205),  '^This  is  doubtless  the  particular 
neurosis  which  exhibits  the  closest  connection  with  megrim,  both 
in  the  occasional  replacement  of  the  one  affection  by  the  other,  and 
also  in  the  occurrence  of  cases  of  a  character  intermediate  between 
the  two." 

These  views  in  Dr.  Liveing's  work  set  me  to  look  for  a  uric  acid 
fluctuation  in  epilepsy  similar  to  that  of  headache,  and  my  results 
in  one  of  the  first  cases  I  investigated  with  sufficient  care  were 
published  in  the  Neurologisches  Centralhlatt,  March,  1888.  They 
showed  that  in  the  seven  hours  preceding  the  fits  uric  acid  excretion 
was  small,  having  a  relation  to  urea  of  only  1  to  50,  in  spite  of  the 
fact  that  these  hours  included  the  alkaline  tide  after  breakfast,  when 
excretion  should  normally  have  been  large ;  and  just  as  in  the  uric 
acid  headache,  the  uric  acid  thus  retained  in  what  should  have  been 
the  alkaline  tide  traversed  the  blood  later  in  the  day,  and  produced 
the  fits  (see  fig.  40).  The  uric  acid  excretion  rose  with  each  set  of 
fits  and  fell  in  the  interval,  and  with  the  most  severe  fits  which 
occurred  in  the  early  morning  hours  of  the  following  day  the  uric 
acid  rose  very  high  above  urea,  having  the  relation  to  it  of  1  to 
20,  and  when  the  fits  finally  ceased  returned  nearly  to  normal  (level 
of  formation)  1  to  33. 
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Here  is  a  ■  series  of  epileptic  fits  corresponding  to  a  headache ; 
like  it  preceded  by  a  minus  excretion  of  uric  acid,  in  both  cases 
accompanied  by  feelings  of  well-being  and  mental  brilliancy  (due 
to  absence  of  uric  acid  from  the  blood) ;  like  it  also  accompanied 
by  excessive  excretion  of  uric  acid  to  a  considerable  extent  propor- 
tional to  the  severity  of  the  fits ;  and  like  it  also  in  that  when  the 
fits  cease,  excretion  of  uric  acid  falls  to  the  level  of  formation ;  the 
plus  excretion  during  the  fits  balancing  the  minus  excretion  that 
preceded  them. 

If  I  had  had  no  previous  experience  of  the  uric  acid  headache,  if 
I  had  not  known  that  I  could  produce  or  remove  it  by  influencing 
uric  acid,  I  might  have  drawn  a  different  and,  I  believe,  less  correct 
conclusion  as  to  the  causation  of  some  of  the  fits  of  epilepsy.  I 
have  elsewhere  quoted  from  Dr.  Boss  (''  Diseases  of  the  Nervous 
System,''  ed.  i.,  vol.  ii.,  p.  916),  notes  of  a  case  which  show  that 
.epileptic  fits  may  be  preceded  by  the  same  feelings  of  happiness, 
well-being  and  mental  brilliancy  observable  in  the  case  of  headache 
— symptoms  due  to  the  same  cause,  and  contemporaneous  with  a 
minus  excretion  of  uric  acid  in  the  urine,  its  relative  absence  from 
the  bloQd,  and  a  free  circulation  in  the  tissues. 

My  observation  that  fits  are  preceded  by  diminished  excreti(m  of 
uric  acid  has  been  confirmed  by  Krainsky,  of  Cracow,  who  finds  the 
phenomenon  so  constant  that  attacks  can  be  predicted  from  the 
diminished  excretion  of  uric  acid  in  the  urine  (see  British  Medical 
Journal  "  Epitome,"  1898,  vol.  ii.,  p.  77,  and  «*  Mental  Affections," 
by  Dr.  J.  Macpherson,  Macmillan,  London,  1899,  p.  331). 

In  the  '*  Epitome  "  of  the  British  Medical  Journal,  1905,  vol.  i., 
p.  29,  there  is  a  record  of  some  investigations  of  the  urine  of  epilepsy 
in  which  increase  of  uric  acid  and  diminution  of  urea  is  observed. 
Diminished  absorption  of  oxygen  by  the  haBmoglobin  and  of  the 
activity  of  reduction  in  the  tissues  are  noted.  This  doubtless  is 
the  result  of  defective  circulation  in  the  lungs  and  tissues. 

The  late  Dr.  A.  Sangster  reminded  me  that  George  Eliot  suffered 
from  migraine,  and  eventually  died  with  chronic  morbus  Brightii 
(its  natural  ending),  and  that  she  was  accustomed  to  say,  "  I  am 
dangerously  well  to-day,"  alluding  to  the  well-being  preceding 
headache. 

Epilepsy  resembles  uric  acid  headache  also  in  the  excessive 
excretion  of  uric  acid  and  mental  depression,  and  in  the  subnormal 
surface  temperature  (also  due  to  uric  acid).  In  both  the  pulse  may 
be  slow  and  faltering,  as  it  often  is  when  the  tension  is  high  (see 
also  M.  Ch.  Fer6,  Progrh  Medical,  vol.  i.,  1889).  Both  develop  early 
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in  life  and  last  for  years,  both  are  periodical,  a  character  common  to 
other  functional  disturbances  produced  by  uric  acid.  Both  are 
common  in  members  of  the  same  family,  or  may  affect  the  same 
patient  alternately. 

Both  bear  identical  relations  to  menstruation  (figs.  31  and  32)  or 
to  fatigue  in  both  sexes  (figs.  46  and  47).  Fatigue  will  frequently 
precipitate  an  attack  of  either  in  sufferers,  and  fatigue  causes  the 
passage  of  an  excess  of  uric  acid  through  the  blood. 

Among  drugs  the  action  of  acids,  nitrites,  opium,  iron,  and 
quinine  is  almost  parallel  in  the  two  disorders. 

Both  bear  identical  relations  to  dyspepsia,  ingestion  of  indigestible 
food,  or  other  causes  of  functional  disturbance  producing  collaemia. 

The  parallel  between  the  two  neuroses  previously  noted  by  Live- 
ing  and  others  could  hardly  be  more  complete ;  and  my  researches 
reveal  the  nature  of  the  relationship  of  these  functional  disturbances 
to  gout,  so  often  suspected  by  previous  observers. 

Since  I  discovered  that  there  was  a  fluctuation  in  the  excretion 
of  uric  acid  with  the  fits  of  epilepsy  just  as  with  the  attacks  of 
migraine,  I  have  investigated  all  possible  cases  of  epilepsy ;'  and 
though  I  have  only  been  able  to  estimate  the  uric  acid  excretion  in 
comparatively  few,  in  the  great  majority  I  have  found  more  or  less 
well  marked  signs  of  a  uric  acid  fluctuation  corresponding  with  the 
attacks,  such  as  profuse  urine  before  or  after  the  fits,  or  both,  scanty 
urine  at  the  time,  and  evidence  of  slow  high  tension  pulse  with 
mental  depression  or  dulness  immediately  beforehand.  Several  of 
these  cases  had  only  slight  fits  with  momentary  unconsciousness, 
and  the  urine  of  these  never  showed  any  uric  acid  fluctuation,  prob- 
ably because  the  plus  excretion  lasted  a  very  short  time,  and  the 
amount  of  urine  already  in  the  bladder  overshadowed  it. 

Once,  however,  a  case  which  had  previously  with  slight  fits 
yielded  only  negative  results,  had  a  severe  fit  with  insensibility  last- 
ing for  twenty  minutes.  Directly  afterwards  I  obtained  some  urine. 
It  soon  became  cloudy  with  a  pale  sediment  resembling  mucus,  but 
observation  revealed  that  this  was  falling  through  the  fluid  and 
collecting  at  the  bottom  of  the  glass. 

The  urine  being  scarcely  cold,  I  examined  this  under  the  micro- 
scope, and  found  that  it  consisted  of  colourless  lozenges  of  uric  acid. 
On  estimating  I  found  that  it  contained  a  very  great  excess  of  uric 
acid,  its  relation  to  urea  beipg  1—17.  Here  a  case  which  gave  no 
visible  reaction  with  slight  fits,  gave  a  marked  reaction  when  a  severe 
fit  occurred,  so  that  again  the  excess  of  uric  acid  was  propor- 
tional to  the  severity. 
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When  the  fits  give  no  precedent  warning,  it  is  difficult  to  separ- 
ate the  urine  excreted  during  the  fit :  it  is  almost  impossible  to  pre- 
vent an  admixture  of  before  and  during,  or  after  and  during,  which, 
as  in  the  case  of  headache,  gave  me  for  a  long  time  negative  results. 
When  the  importance  of  this  is  realised,  it  is  easy  in  headache  to 
separate  the  corresponding  urine ;  but  in  epilepsy  it  is  always  diffi- 
cult, sometimes  impossible.  In  the  case  narrated  in  the  Neurolo- 
gisches  Centralblatt  the  urine  was  drawn  at  the  end  of  each  fit,  and 
in  some  cases  at  the  beginning  also,  but  even  then  there  was  ad- 
mixture of  the  excretion  with  that  of  attacks  and  intervals. 

I  give  an  illustration.  6.  B.,  female,  aged  20.  Fits  began  at  12 
years  old.  Longest  free  time,  one  month  ;  has  had  seven  or  eight  in 
twenty-four  hours ;  generally  at  night  or  early  morning.  Worse  at 
catamenial  period ;  but  has  them  also  between  the  periods.  Father 
no  gout  or  rheumatism  ;  used  to  have  *'  bilious  headache."  Mother 
suffers  from  headache,  &c.  Maternal  aunt  the  same.  One  brother 
and  sister  both  subject  to  headaches ;  the  sister  about  once  a  week, 
no  fits. 

Does  not  know  when  fits  are  coming. 

Bites  her  tongue  in  the  fits. 

Scarlet  fever  at  11  years  of  age. 

Measles  and  whooping-cough  as  a  child. 

Bad  fits  three  days  ago.     Gatamenia  present. 

Eecent  scar  on  right  side  of  tongue. 

Fifteen  days  later  a  fit  at  2  a.m. 

Urine  was  saved  in  two  lots — (1)  that  passed  at  midnight  before 
the  fit,  (2)  passed  a  quarter  of  an  hour  after  the  fit  at  2.15  a.m.  No. 
1  was  188  cc.  and  showed  a  relative  excretion  of  uric  acid  to  urea  of 
1  to  34 ;  No.  2  was  97  cc.  and  gave  a  relation  of  1  to  41.  There  was, 
therefore,  relatively  less  uric  acid  in  the  period  (two  and  a  quarter 
hours),  in  which  the  fit  took  place ;  but  it  will  be  seen  that  the 
separation  was  anything  but  satisfcictory ;  No.  2  was  obviously 
made  up  of  the  minus  excretion  before  the  fit,  as  well  as  the  plus 
during,  and  the  minus  far  outweighed  in  time  and  quantity  the  plus. 

Even  a  few  positive  results  must  far  outweigh  such  negative 
results,  even  if  one  had  not  the  parallel  case  of  headache  to  argue 
from.  I  have  got  patients  to  pass  water  every  hour  of  the  waking 
day,  and  when  a  fit  occurred  there  was  never  very  much  water  in 
the  bladder ;  in  some  cases  there  might  be  almost  none  at  the  begin- 
ning of  a  fit,  and  so  the  urine  excreted  during  the  fit  would  be 
obtained  pretty  pure. 

Drs.  G.  A.  Herter  and  E.  E.  Smith,  who  have  made  some  re- 
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searches  on  the  relation  of  epilepsy  to  the  excretion  of  uric  acid,  with 
a  view  of  testing  my  results,*  have  not,  it  seems  to  me,  paid  sufficient 
attention  to  the  question  of  sepaxation. 

The  smallest  amount  of  urine  examined  in  their  tables  is  134  cc, 
and  this  not  at  the  time  of  an  attack  of  grand  mal.  All  the  amounts 
estimated  at  the  time  of  an  attack  of  grand  mal  were  larger. 

Now  the  amount  of  urine  excreted  in  an  ordinary  grand  mal 
attack,  lasting,  including  the  stupor  following  the  fit,  20  to  30 
minutes  could  not  be  much  more  than  30  cc. ;  therefore,  even  in  the 
most  favourable  circumstances,  the  urine  of  an  attack  was  mixed 
with  two  volumes  of  urine  excreted  before  or  after  it,  and  no  excess 
of  uric  acid  could  be  expected. 

Even  in  the  case  of  the  uric  acid  headache,  the  excretion  of  the 
whole  day  may  show  minus  uric  acid,  while  if  the  urine  of  the  attack 
is  carefully  separated,  it  shows  plus  corresponding  to  the  hours  of 
headache  (see  Journal  of  Physiology,  vol.  xiii.).  In  my  case  of 
epilepsy,  published  in  the  Neurologisches  Centralblatt,  to  which 
these  authors  refer,  the  urine  of  each  fit  was  carefully  separated ; 
and  I  pointed  out  that  when  the  urine  of  the  fits  was  mixed  with 
that  before  and  after  them,  the  uric  acid  was  normal,  while  the  urine 
secreted  during  the  fits  showed  a  great  excess. 

It  is  useless  to  examine  150  to  500  cc.  of  urine,  when  that  excreted 
during  the  fit  could  not  possibly  exceed  20  or  30  cc. 

The  authors  say  again,  on  p.  234 :  '*  The  latter  [that  is,  urine 
passed  immediately  after  seizures]  are  apt  to  show  a  higher  uric  acid 
ratio  than  the  urines  passed  just  before  seizures  ;  very  often,  how- 
ever, the  ratio  is  one  that  belongs  within  the  limits  of  health." 

This  is  my  result  diluted,  and  as  the  quantities  are  not  given 
there  is  nothing  to  show  that  the  urine  just  before  was  not  the  urine 
of  two  to  three  hours  before,  i^,,  a  mixture ;  or  that  the  urine  passed 
after  the  fit  really  corresponded  only  to  the  excretion  of  the  fit. 

Again  they  say :  "  The  excess  of  uric  acid  observed  in  epilepsy 
cannot  reasonably  be  construed  as  the  cause  of  the  seizures."  They 
acknowledge  that  there  is  an  excess,  but  differ  from  me  as  to  the 
relation  of  cause  and  effect,  though  we  shall  see  they  now  incline  to 
attribute  more  power  to  uric  acid. 

In  petit  mal,  however,  they  found  a  distinct  relation  between  the 
excretion  of  uric  acid  and  the  cause  of  the  seizures,  and  treatment  by 
milk  diet  greatly  reduced  the  frequency  (pre v.  ref.,  p.  239). 

I  should  expect  this,  as  I  have  not  Umited  myself  to  grand  mal, 


See  New  York  Medical  Journal,  August,  1892. 
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bat  suggest  that  petit  mal,  hystero-epilepsy,  and  hysteria  are  all 
similarly  related  to  uric  acid. 

Where  attacks  of  petit  mal  are  frequent,  I  predict  a  continuous 
plus  excretion  of  urates ;  but,  as  I  have  often  proved,  it  is  useless  to 
look  for  a  urate  reaction  in  a  single  short  attack,  as  the  separation 
of  urine  can  never  be  sufficiently  accurate. 

If  Herter  and  Smith  separate  the  urine  of  grand  mal  cases  with 
greater- precision,  I  have  no  doubt  that  they  will  get  urate  reactions 
similar  to  mine,  and  if  they  will  also  treat  grand  m^l  to  the  same  diet 
as  petit  maly  they  will  doubtless  attain  the  satisfactory  results  of 
others. 

The  observations  of  these  authors  on  the  relationship  of  the 
fits  to  intestinal  putrefaction  are  of  extreme  interest  in  supplying 
an  illustration  of  a  point  1  had  previously  noticed.  In  St.  Bar- 
tholomew's Hospital  Beports,  vol.  xxiv.,  p.  226,  I  remarked :  **  Salicy- 
lates may  fail  to  be  absorbed  for  a  time  from  gastric  irritation  or 
other  causes,  and  I  had  a  remarkable  instance  of  this  in  a  case  of 
epilepsy  which  I  was  treating  with  this  drug.  On  several  occasions 
the  urine  gave  no  reaction  with  perchloride  of  iron  during  the  fits, 
though  on  some  occasions  there  was  probably  as  much  as  20  grains 
of  the  salicylate  lying  in  the  stomach,  and  there  was  a  strong 
reaction  in  the  urine  after  the  fits  had  passed  off,  without  any  more 
of  the  drug  being  given.*' 

I  notice  M.  Ch.  F6r6  records  (Progrls  Medical^  December,  1888, 
p.  452),  that  there  is  a  lowering  of  tension  in  the  renal  vessels  at 
the  end  of  the  epileptic  paroxysm,  accompanied  by  increased 
elimination  of  drugs,  and  this  demonstrates  that  there  was  high 
tension  and  diminished  elimination  of  drugs  during  the  paroxysm, 
and  illustrates  what  I  have  said  on  the  subject  in  reference  to  fig.  33. 

I  can  explain  the  facts  much  more  completely  than  at  the  time 
the  above  was  written,  for  I  know  now  that  when  uric  acid  in  the 
blood  raises  arterial  tension  it  obstructs  the  capillaries  throughout 
the  whole  body.  So  that  not  oYily  are  the  urine  and  saliva  scanty, 
not  only  is  the  skin  cold  and  dry,  but  all  the  gastro-intestinal 
secretions  (gastric  juice,  bile,  pancreatic  and  intestinal  juices),  are 
similarly  diminished,  and  the  circulation  through  their  mucous 
membranes  is  so  imperfect  that  digestion  and  absorption  come  to 
a  standstill.  This  and  the  generally  diminished  metabolism  accounts 
for  the  marked  fall  in  urea  excretion  that  generally  accompanies  a 
plus  excretion  of  uric  acid,  and  the  resumption  of  these  physio- 
logical processes  accounts  for  the  rise  of  urea  when  the  urates  are 
cleared  out  of  the  blood,  and  their  excretion  in  the  urine  diminished. 
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Such  a  marked  arrest  of  gastro-intestinal  digestion  will  almost 
certainly  be  accompanied  by  the  onset  of  putrefactive  processes,  of 
which  Herter  and  Smith  have  observed  some  results. 

All  is  now  clear ;  the  reason  the  salicylate  failed  to  appear  in 
the  urine  in  the  above  case  was  because  the  capillaries  were 
obstructed,  and  gastro-intestinal  digestion  and  absorption  were  at 
a  standstill. 

The  origin  of  the  horribly  fcetid  dejecta  often  met  with  alter  an 
attack  of  dyspepsia,  bilious  attack,  or  uric  acid  storm,  is  clear,  also 
why  calomel  is  so  valuable.  I  believed  that  it  acted  as  an  anti- 
septic, but  ib  is  now  evident  that  its  most  important  action  is  the 
result  of  its  chemical  relation  to  uric  acid,  by  which  it  clears  urates 
out  of  the  blood,  frees  the  capillaries  and  allows  gastro-intestinal 
digestion  to  proceed  (see  p.  66). 

The  intestinal  putrefaction  noticed  by  Herter  and  Smith,  far 
from  being  the  cause  of  the  fits,  is  a  result  of  collaemia.  The 
obstruction  of  capillaries  which  produces  the  high  bloodi  pressure 
(in  turn  interfering  with  the  intracranial  circulation  and  producing 
fits),  interferes  also  with  gastro-intestinal  digestion  and  allows 
putrefaction  to  take  its  place  (see  also  the  causation  of  oxaluria  in 
chapter  xii.). 

Agostini  (Biv,  di  Pat,  Nerve.  Ment.,  iii.,  1896),  finds  that  the 
gastric  juice  after  an  attack  of  major  epilepsy  is  toxic,  causing  when 
injected  into  rabbibs,  fall  of  temperature,  slowness  of  respiration, 
weakness  and  general  convulsions,  and  suggests  that  the  stomach 
excretes  some  toxin  which  is  circulating  in  the  blood.  I  think  the 
symptoms  are  not  unlike  those  of  uric  acid'collaemia  in  man,  and 
al6o  resemble  those  produced  in  rabbits  by  feeding  with  hypoxanthin 
(see  chapter  xvii.). 

Like  the  headache,  uric  acid  epilepsy  is  often  periodical.  M.  H., 
the  case  whose  excretion  in  a  series  of  fits  is  given  in  the  Neuro- 
logisches  Gentralhlatty  has  been  under  my  care  for  a  long  time,  and 
in  her  case  the  fits  appear  with  considerable  regularity  every  fourth 
week ;  occasionally  there  is  a  slighter  attack  at  a  two- week  interval. 
Again,  the  fits  almost  always  appear  when  the  excretion  of  uric  acid 
is  naturally  large — as  in  the  early  morning,  when  the  acid  tide  of 
the  night  has  run  itself  out,  and  with  falling  acidity  there  is  a  plus 
excretion  of  uric  acid.  On  occasions  too  numerous  to  mention,  the 
fits  have  been  obviously  precipitated  by  causes  which  would  produce 
a  uric  acid  fluctuation  and  its  temporary  excess  in  the  blood. 

One  morning  in  the  early  alkaline  tide  a  fit  caused  a  bad  fall 
which  cut  open  her  chin.    Chloroform  was  administered,  and  the 
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wound  sewn  up,  but  the  chloroform  produced  vomitmg,  and  she  had 
a  series  of  extremely  severe  fits.  Obviously  the  vomiting  would 
diminish  acidity  and  flood  the  blood  with  uric  acid. 

She  has  told  me  that  though  she  has  no  warning  of  the  individual 
fits,  she  generally  feels  more  heavy  and  drowsy  on  waking  on  those 
mornings,  and  this  is  a  parallel  of  the  uric  acid  headache,  the  drowsi- 
ness and  disinclination  for  getting  out  of  bed  being  in  both  cases  the 
work  of  uric  acid,  and  a  proof  of  its  excess  in  the  blood.  Of  the 
heaviness  and  stupor  following  the  fits  I  have  {Brain,  Spring 
Number,  1891,  p.  83)  elsewhere  pointed  otit  that  this  also  cor- 
responds with  the  work  of  uric  acid,  but  is  not  proportional  to 
the  severity  of  the  fits. 

I  will  mention  a  few  points  in  treatment  which  this  case  appears 
to  illustrate. 

One  of  the  first  things  I  did  after  getting  a  uric  acid  reaction  was 
to  give  salicylate  of  soda,  and  for  a  long  time  she  did  well,  and  said 
that  she  <^as  brighter  and  better  in  herself — a  remark  made  by  many 
epileptics  when  put  on  this  drug. 

The  fits,  however,  returned,  and  it  is  doubtful  whether  the  appar- 
ent improvement  was  more  than  one  of  the  natural  fluctuations  in 
the  frequency  of  the  attacks,  as  this  drug  was  fully  tried  by  Dr. 
Tooth  at  the  National  Hospital,  Queen  Square,  and  though  most 
cases  improved  at  first,  they  afterwards  relapsed. 

Salicylate  of  soda  is  a  double-edged  weapon ;  it  promotes  the 
excretion  of  uric  acid,  but  in  a  disease  like  epilepsy  this  is  often  a 
cause  of  danger,  for  if  it  is  taken  irregularly  its  action  may  fail  and 
leave  a  considerable  amount  of  uric  acid  in  the  blood,  and  if  some  of 
this  combines  with  an  alkali  it  will  produce  a  fit ;  a  headache  can  be 
produced  in  the  same  way  (see  fig.  41).  Again,  salicylate  will  some- 
times upset  the  stomach  when  taken  irregularly  or  at  the  wrong 
hours,  and  this  not  only  hinders  the  action  of  the  drug,  but  causes 
a  rise  in  alkalinity,  and  possibly  a  uric  acid  storm. 

I  believe  that  in  epilepsy,  even  more  than  in  headache,  diet  is  the 
only  hope  of  controlling  uric  acid.  In  the  following  case  it  appears 
that  diet  coupled  with  somewhat  severe  purgation  stopped  the  fits, 
and  I  have  mentioned  (p.  213)  a  similar  case  from  the  experience  of 
the  late  Dr.  King  Chambers.  I  have  heard  from  a  number  of  col- 
leagues and  others  that  they  have  followed  my  suggestions  with 
more  or  less  benefit  to  epileptic  patients,  though  much  more  experi- 
ence is  required  before  we  can  take  the  results  obtained  as  more  than 
encouragement  for  experiment  in  similar  cases. 

This  case  is  that  of  a  gentlemen,  aged  50,  who  had  sufiered  from 


i 


Digitized  byLjOOQlC 


EPILEPSY,   CONVULSIONS,   AND   HYSTERIA  271 

fits  all  his  life,  and  was  cured  by  a  severely  vegetarian  diet,  with  a 
purgative  dose  of  calomel  and  colocynth,  followed  by  Haust.  Sennae 
CO.  twice  a  week ;  he  lived  twenty  years  more  without  any  fits. 

He  lost  weight  very  decidedly,  and  was  considerably  weakened. 
I  think  it  probable  that  the  urate  formation  and  introduction  were 
not  only  greatly  reduced,  but  that  the  heart  was  much  weakened  by 
the  severe  treatment,  and  hence  was  incapable  of  keeping  up  so  much 
blood  pressure  as  was  necessary  to  compress  the  intracranial  veins. 

Probably  this  treatment  was  unnecessarily  severe :  at  the  same 
time  there  are  numbers  of  epileptics  who  would  be  glad  to  purchase 
freedom  at  even  greater  cost. 

The  treatment  in  the  above  case  was  recommended  by  Dr. 
Pelham  Warren,  long  since  dead,  and  the  directions  say,  "The 
medicine  is  me^nt  to  remedy  the  mischief  arising  from  an  inuctive 
state  of  the  liver,  indigestion,  &c.,  but  the  constitution  cannot  be 
freed  from  the  unhappy  tendency  to  pressure  on  the  brain  and 
convulsions  without  the  strictest  persevering  attention  to  diet." 

"Pressure  on  the  brain  '*  is  a  good  and  possibly  accurate  descrip- 
tion of  the  condition,  and  reminds  us  of  what  patients  with  headache 
so  often  say — that  their  head  is  bursting. 

Strychnine,  which  tends  to  raise  the  blood  pressure  by  strengthen- 
ing the  muscles  of  the  heart  and  vascular  system,  is  generally  con- 
sidered to  do  harm  in  epilepsy,  while  the  favourable  action  of  antipyrin 
and  bromide  of  ammonium,  both  of  which  lower  the  blood  pressure, 
I  have  already  discussed  in  connection  with  the  uric  acid  headache. 

Dr.  W.  A.  Turner  says  in  the  Lancet^  1905,  vol.  i.,  p.  711 :  **  Of 
the  several  forms  of  diet  recommended  in  epilepsy  I  have  found  that 
of  salt  starvation  or  dechloridation  most  satisfactory,"  and  this  is 
interesting,  for  the  same  holds  with  regard  to  migraine.  The  effect 
of  chloride  of  sodium  being  to  raise  the  acidity  of  the  urine  and  to 
diminish  the  alkalinity  of  the  blood,  it  thus  tends  to  cause  fluctua- 
tions in  the  excretion  of  uric  acid,  and  these  are  the  cause  in  not 
a  few  cases  either  of  headache  or  epilepsy.  Disusing  salt  should 
therefore  be  useful.  It  acts  in  the  same  way  as  a  steady  application 
of  alkali,  and  this  is  an  advantageous  treatment,  permitting  reduc- 
tion of  the  amount  of  bromide  which  would  be  given. 

I  frequently  observe  that  diet  which  is  correctly  chosen  enables 
one  to  dispense  with  bromide  in  epilepsy  and  headache.  It  is  often 
an  advantage  to  take  a  certain  amount  of  alkali  daily  to  ensure  the 
free  passage  c^  uric  acid  out  of  the  body. 

Dr.  Turner  states  that  the  diet  giving  the  most  satisfactory 
results  is  one  which  (except  for  the  use  of  eggs)  is  identical  with 
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that  which  I  advise,  and  I  believe  that  were  he  to  omit  the  eggs  he 
would  secure  greater  success. 

I  have  heard  from  Dr.  Logan,  of  Ecclefechan,  N.B.,  that  a  case 
of  epilepsy  of  twenty  years'  standing  has  apparently  benefited  very 
greatly  by  the  diet  treatment  I  suggested  after  bromide  had  failed  ; 
and  a  number  of  cases  similarly  improved  on  a  diet  of  vegetables 
and  milk  are  quoted  by  Dr.  Ferguson,  of  Toronto,  in  a  paper,  **  Some 
Eemarks  on  Epilepsy,"  read  before  the  Huron  Medical  Association, 
and  in  a  later  paper  (Alienist  and  Neurologist,  April,  1893).  Dr. 
J.  T.  Eskridge,  of  Denver,  Colorado,  has  written  on  these  subjects 
in  the  Alienist  and  Neurologist  for  January,  1892,  and  I  have  since 
heard  that  he  is  getting  many  excellent  results. 

Sir  W.  H.  Broadbent,  in  his  book  on  **  The  Pulse,"  p.  120,  says, 
in  reference  to  Tripiers's  theories  about  the  pulse  6i  epilepsy :  "  I 
think  it  is  the  slowing  of  the  circulation  which  causes  the  con- 
vulsions,'* and  a  little  further  on,  "  I  look  upon  convulsive  attacks, 
when  they  occur  in  connection  with  an  infrequent  pulse,  as  a  result 
of  cerebral  anaemia,  produced  exactly  in  the  same  way  as  the  con- 
vulsions after  great  haemorrhage  " ;  and  again,  '*  The  late  Dr.  Moxon, 
it  will  be  remembered,  went  so  far  as  to  suggest  that  the  initial  event 
in  common  epilepsy  was  a  stoppage  of  the  heart."  See  also  an 
interesting  paper,  '*  Experimentale  Untersuchungen  iiber  Anaemic 
und  Hyperaemie  des  Gehirns  in  ihrer  Beziehung  zur  Epilepsie  " 
(Archiv,  de  Physiologie,  June,  1891,  p.  609). 

It  is  interesting  to  note  that  Dr.  S.  West  has  pointed  out 
{Lancet,  1896,  vol.  i.,  p.  1478)  that  digitalis  and  belladonna  are 
valuable  additions  to  bromides  in  epilepsy,  for  if  digitalis  strengthens 
the  heart  it  may  prevent  it  stopping  as  the  result  of  temporary 
failure  before  high  blood  pressure  (see  also  cases  to  be  mentioned 
where  haemorrhage  stopped  with  the  onset  of  a  fit). 

I  believe  we  have  in  the  effects  of  uric  acid  on  the  circulation 
— about  which  I  have  said  so  much — a  direct  cause  of  just  such 
alterations  in  the  cerebral  circulation  as  Sir  W.  H.  Broadbent  men- 
tions. I  should  be  inclined  to  state  the  case  for  the  causation  of  fits 
by  uric  acid  as  follows :  In  1888  I  pointed  out  that  some  epileptic 
fits  are  accompanied  by  a  characteristic  fluctuation  in  the  excretion 
of  uric  acid,  in  that  there  is  a  minus  excretion  before  and  after  the 
fits,  and  a  corresponding  plus  excretion  during  continusmpe,  an 
observation  since  repeated  by  myself  and  others,  while  very  many 
of  the  signs  and  symptoms  of  epileptic  and  other  fits  are  the  signs 
of  collaemia. 

Further,  it  is  very  improbable  that  the  fits  are  the  cause  of  the 
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large  excretion  of  uric  acid,  because  this  is  the  natural  result  of  a 
fluctuation  in  excretion  hours  before  the  fits  began.  It  is  extremely 
probable  that  uric  acid  is  the  cause  of  the  fits,  because  I  can  practi- 
cally prove  that  it  may  produce  such  changes  in  the  circulation 
(stasis,  &c.)  as  Sir  W.  H.  Broadbent  and  others  believe  to  be  the 
cause  of  them  (see  pp.  269-261,  and  Brain,  Spring  and  Summer 
Numbers,  1893).  The  same  argument  applies  to  the  causation  of 
puerperal  and  ursdmic  convulsions.  Pregnancy  is  a  time  of  greatly 
increased  metabolism,  during  which  there  will  be  considerable 
storage  of  uric  acid  which  finds  its  way  into  the  blood  as  soon  as 
digestion  and  metabolism  are  upset  by  the  pains  and  fatigues  of 
delivery.  In  Bright's  disease  again  there  is  nearly  always  high 
blood  pressure  and  excess  of  uric  acid  in  the  blood,  and  it  needs 
but  a  slight  fluctuation  in  excretion  to  produce  stasis  and  hypersemia 
in  the  intracranial  circulation,  and  possibly  oedema  of  membranes 
as  well. 

There  is  a  note  in  the  Epitome  of  the  Brit,  Med.  Joum.,  1903, 
vol.  i.,  p.  101,  on  high  blood  pressure  in  the  amaurosis  of  lead  colic, 
uraemia  and  eclampsia. 

With  regard  to  lead  colic  it  is  pointed  out  that  amaurosis  only 
occurs  during  the  attack,  and  disappears  with  it,  and  is  probably 
due  to  the  high  blood  pressure. 

The  changes  which  produce  transitory  amaurosis  are  probably 
situated  in  the  occipital  lobes  and  consist  of  the  contraction  of  the 
vessels.  The  author's  contention  is  that  the  one  (5ondition  common 
to  the  temporary  disturbances  of  vision  occurring  in  lead  colic, 
ursemia  and  eclampsia  is  high  blood  pressure,  and  this  creates  diffi- 
culties in  the  explanation  of  the  above-mentioned  contraction,  for 
he  proceeds  to  say  that  the  cause  of  this  contraction  and  consequent 
cerebral  anaemia  is  uncertain,  since  an  experimental  rise  in  general 
blood  pressure  is  followed  by  cerebral  hyperaemia.  This  is  from  my 
point  of  view  a  valuable  record,  for  I  have  long  maintained  that 
uraemia  is  nothing  but  high  blood  pressure  and  its  resulting  oedema 
of  the  brain  produced  in  the  manner  described  in  the  previous 
chapter,  and  acknowledging  that  uric  acid  is  the  cause  of  this  high 
blood  pressure  we  can  immediately  explain  the  phenomena. 

The  relation  of  lead  colic  is  the  relation  of  a  great  excess  of  uric 
acid  in  the  blood,  which  it  produces  in  the  same  way  that  other  forms 
of  severe  dyspepsia  do  in  relation  to  uraemia  and  eclampsia.  The 
relation  of  the  causation  of  this  oedema  to  the  high  blood  pressure 
is  defective  intracranial  circulation  produced  by  uric  acid;  and 
amaurosis  occurs  during  the  attack  of  colic  and  disappears  with 
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it,  for  the  same  reason  that  temporary  glycosuria  appears  in 
relation  to  lead  colic  (see  chapter  xiv.).  Amaurosis  also  occurs 
occasionally  in  a  case  of  migraine,  and  is  then  no  doubt  the  result 
of  the  curculation  changes.  We  can  thus  explain  what  the  writer 
quoted  is  unable  to  understand.  The  amaurosis  was  due  to  cerebral 
anaemia  produced  in  the  manner  described  in  speaking  of  migraine. 
It  was  the  result  of  high  blood  pressure  and  obstruction  of  the 
capillaries  by  uric  acid,  but  when  the  author  of  the  paper  produced 
general  high  blood  pressure  he  did  not  act,  as  uric  acid  does,  by 
obstructing  all  the  capillaries  throughout  the  body  (which  he  was 
probably  unable  to  do),  but  by  increasing  the  fluid  in  the  vascular 
system  or  augmenting  the  driving  power  of  the  heart,  and  this 
would,  in  the  absence  of  blocking  of  the  cerebral  capillaries  and  of 
the  slowly  produced  cerebral  cedema,  cause  hyperaemia  of  the  brain 
and  not  anaemia. 

The  value  of  a  non-meat  diet  in  pregnancy  has  been  discovered 
empirically  by  others,  and  it  would  appear  from  what  they  say  that 
many  of  the  troubles  of  pregnancy  and  child-birth  are  the  results  of 
dietetic  errors  (see  Brit,  Med.  Joum,,  1895,  vol.  ii.,  p.  99,  also 
further  on  as  to  the  causation  of  fatigue,  and  for  cases  see  p.  627). 

*  I  know  experimentally  and  from  others  that  similar  diet  has 
greatly  relieved  menstrual  troubles,  such  as  dysmenorrhoea  and 
menorrhagia;  I  think  that  it  probably  acts  in  both  conditions  by 
lowering  blood  pressure  and  relieving  the  heart,  and  thus  preventing 
congestion  of  the  hepatic,  abdominal,  and  pelvic  circulations,  about 
which  I  shall  speak  in  chapter  xiv. 

Dysmenorrhoea,  menorrhagia  and  other  congestive  pelvic  troubles 
are  very  often  associated  with  slow  capillary  reflux  and  high  blood 
pressure,  and  these  cases  I  have  often  relieved  by  controlling  blood 
pressure. 

Many  of  these  cases  are  unfortunately  treated  as  due  to  weakness 
and  debility,  in  spite  of  an  obviously  hypertrophied  heart  and  blood 
pressure  far  above  normal :  they  are  given  considerable  quantities 
of  meat,  wine,  and  meat  extracts,  and  serious  results  occasionally 
follow. 

There  are  in  many  such  casps  (with  our  present  knowledge)  the 
plainest  indications  that  the  circulation  is  the  only  thing  which  is  at 
fault  and  requires  treatment. 

I  believe  that  hysteria  and  hysterical  flts  bear  the  same  relation 
to  uric  acid  as  epilepsy,  and  that  many  of  the  minor  symptoms  of 
hysteria  are  signs  of  collaemia. 

I  have  said  (chapter  iv.)  that  the  passage  of  a  large  quantity  of 
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uric  acid  through  the  blood  is  generally  accompanied  by  a  fall  in  the 
excretion  of  urea  (i.e.,  probably  in  the  formation  of  urea),  while,  on 
the  other  hand,  the  clearing  of  uric  acid  out  of  the  blood  by  anything 
that  quickly  produces  this  efifect  is  followed  by  a  rise  of  urea.  These 
fluctuations  afford  a  psurtial  measure  of  the  effects  of  uric  acid  on 
metabolism,  and  have  suggested  to  me  that  the  rise  of  urea  noticed 
by  MM.  Gilles  de  la  Tourette  and  Cathlineau  (Progrhs  Medical,  1889, 
vol.  i.)  as  occurring  at  the  end  of  an  attack  of  hysteria  is  due  to  the 
same  causes.  They  observe  that  urea  is  diminished  in  the  twenty- 
four  hours  including  the  attack,  and,  when  the  attack  is  coming  to 
an  end  as  the  capillaries  begin  to  get  free,  there  is  a  rise  of  urea  from 
increased  metabolism ;  doubtless  the  circulatory  troubles  which 
interfere  with  metabolism  in  the  muscles,  liver,  tfec.,  will  delay  or 
temporarily  suspend  gastric  digestion  also.  They  mention  that 
there  is  a  marked  temporary  polyuria  affecting  the  first  micturition 
after  the  attack,  and  that  the  cause  of  this  is  not  completely  known ; 
but  if  the  attack  is  attended,  as  I  believe,  by  high  blood  pressure  and 
obstructed  capillaries,  and  if  (as  it  passes  off)  the  capillaries  are 
freed,  there  is  not  much  difficulty  in  completely  explaining  the 
temporary  diuresis  (see  p.  22).  Probably  the  best  statement  would 
be  that  the  freeing  of  capillaries  which  ensures  a  good  circulation  in 
the  kidney  and  a  diuresis,  ensures  also  a  satisfactory  circulation  in 
the  brain,  and  the  mental  faculties  regain  their  normal  equilibrium. 
It  is  the  circulation  which  acts  on  the  nerve  centres  as  it  acts  on  the 
skin,  muscles,  liver  and  kidneys,  and  perturbs  their  functions. 

I  have  found  excess  of  uric  acid  in  the  urine  in  some  hysterical 
attacks,  and  I  consider  the  nervous  symptoms  as  the  results  of  the 
circulatory  disturbances  produced  by  collsemia.  This  cause  will 
account  for  the  fall  of  urea  during,  and  the  rise  after,  as  well  as  for 
the  diuresis  following  the  attack  which  these  authors  are  unable  to 
explain. 

This  view  that  hysteria,  neurasthenia  and  functional  neuroses 
are  results  of  a  morbid  condition  of  the  blood  is  upheld  by  Biemacki 
in  an  article  in  Neurolog.  Centralb,,  March,  1898. 

He  considers  that  the  blood  changes  are  due  to  disturbance  of 
oxidation  processes,  and  that  this  explains  the  frequent  connection 
of  hysteria  with  the  uric  acid  diathesis,  an  observation  confirming  my 
own  contribution  of  facts. 

But  the  uric  acid  diathesis  is  a  myth,  and  deficient  oxidation  as 
a  cause  of  it  is  another,  the  excess  of  uric  acid  in  the  blood  and 
urine  being  due  to  nothing  except  excessive  introduction  and  defec- 
tive elimination,  while  such  defective  metabolism  as  occurs  is  the 
result  of  the  influence  of  uric  acid  on  the  circulation. 
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The  above  observer  would  say : — 

(1)  Defective  oxidation. 

(2)  Blood  changes  and  excess  of  uric  acid. 

(3)  Functional  neuroses. 

While  I  can  demonstrate  that  the  chain  of  causation  is : — 

(1)  Excessive  introduction  and  defective  elimination  of  uric  acid. 

(2)  CoUsBmia. 

(3)  Defective  circulation. 

(4)  Functional  neuroses  accompanied  by  defective  metabolism, 
with  falling  urea  as  its  sign. 

The  control  of  uric  acid  controls  the  circulation,  and  the  func- 
tional neuroses  and  metabolic  phenomena  (including  chlorosis  and 
anaemia)  are  secondary. 

This  gives  us  power  over  the  circulation  of  the  blood  and  its 
quality,  little,  if  anything,  short  of  absolute. 

However  high  the  blood  pressure,  I  can  bring  it  to  normal  in  from 
six  to  twelve  months  by  diet,  or  in  about  as  many  days  by  drugs, 
provided  there  is  no  organic  disease  (see  cases  in  chapter  xiii.), 
and  the  normal  blood  pressure  will  be  maintained  so  long  as  there 
is  effective  control  of  uric  acid. 

With  the  altered  blood  pressure  and  improved  blood  and  meta- 
bolism the  neuroses  get  less  marked,  and  may  disappear  completely. 

Epilepsy  is  not  only,  as  has  long  been  known,  related  to  gout  and 
to  migraine,  but  has  an  important  relation  to  the  relative  excretion 
of  uric  acid  in  the  urine ;  an  excess  of  uric  acid  in  the  urine  being 
the  index  of  an  excess  in  the  blood,  and  this  by  its  effects  on  the 
vessels,  may  be  the  actual  cause  of  such  changes  in  the  cerebral 
circulation  as  occasion  fits. 

These  observations  and  reasoning,  founded  on  clinical  relation^ 
ship,  appear  to  afford  a  fairly  good  working  explanation  of  the 
causation  of  these  diseases. 

I  still  ask,  *'  Is  the  Uric  Acid  fluctuation  a  cause  or  a  conse- 
quence of  the  Epileptic  Fit  ?  "  And  from  whatever  point  I  look  at 
it;  whether  I  regard  the  relation  of  the  excretion  to  the  fit,  and 
the  fact  that  the  plus  excretion  is  the  result  of  a  minus  excretion 
preceding  the  fit,  and  therefore  not  caused  by  it;  or  whether  I 
regard  the  important  series  of  parallels  between  an  epileptic  fit 
and  a  uric  acid  headache ;  or  when  I  look  at  the  powerful  effects 
of  uric  acid  on  the  circulation,  nutrition  and  function  of  many 
important  organs  and  tissues,  I  seem  to  get  only  one  answer, 
**  cause.*' 

If  uric  acid  causes  the  fits  we  should  be  able  to  control  them 


i 


Digitized  byLjOOQlC 


EPILEPSY,   CONVULSIONS,   AND  HYSTERIA  277 

in  sometbiDg  the  same  way  as  the  uric  acid  headache  (migraine), 
for  I  may  claim  that  I  have  absolutely  controlled  the  headache 
attacks,  with  the  capillary  circulation  and  blood  pressure,  by 
clearing  and  keeping  the  blood  clear  of  uric  acid. 

Can  the  same  be  done  for  epilepsy  ?  It  will  certainly  be  more 
difficult,  but  should  not  be  impossible,  though  the  absolute  amount 
of  control  may  be  less  than  with  the  headaches. 

In  headache  there  is  a  large  and  comparatively  slow  fluctuation 
in  the  excretion  of  uric  acid,  ix.,  a  man  has  a  headache  to-day 
because  yesterday  in  the  alkaline  tide  something  interfered  with 
his  urate  excretion  and  he  passed  out  only  half  the  quantity  usual 
in  the  same  hours ;  the  uric  acid  held  back  yesterday  is  added  to 
the  natural  excretion  to-day,  and  there  is  enough  in  his  blood  for 
a  few  hours  to  affect  blood  pressure  and  intracranial  circulation.    . 

The  object  attained  by  diet  is  so  to  reduce  the  intake  and  forma- 
tion of  uric  acid  that  the  largest  quantity  resulting  from  such  a 
fluctuation  shall  never,  or  rarely,  be  sufficient  to  affect  the  blood 
pressure  and  the  intracranial  circulation  to  a  serious  extent. 

In  epilepsy  (as  will  appear  from  my  clinical  results)  the  fluctua- 
tion is  shorter  and  steeper,  for  two  to  three  hours  there  is  a  very 
powerful  retention  of  uric  acid  during  which  the  patient  feels 
unusually  well,  and  this  is  followed  in  the  next  two  hours  by  an 
equally  short  and  sharp  plus  excretion  of  all  the  uric  acid  retained. 

In  a  word,  the  epileptic  wave  of  excretion  runs  very  high  but 
only  for  a  short  time,  and  it  is  difficult  to  keep  the  genersd  level 
of  uric  acid  excretion  so  low  that  these  waves  shall  not  occasionally 
get  high  enough  to  do  damage  by  raising  the  blood  pressure  and 
affecting  the  intracranial  circulation. 

I  note  that  Sir  W.  Gowers  remarks  {Lancet,  1895,  vol.  i.,  p.  1626) 
that  the  visual  sensations  of  epilepsy  last  seconds,  those  of  migraine 
minutes,  while  the  convulsion  of  epilepsy  lasts  minutes,  and  the 
paroxysm  of  migraine  hours. 

The  parallels  between  the  uric  acid  headache  and  the  epileptic 
flts  are  so  instructive  that  I  present  them  in  tabular  form. 

(1)  They  have  no  morbid  anatomy.* 

(2)  Are  periodical. 

(3)  Occur  for  years  or  for  life. 

Migraine  and  epilepsy  of  puberty  resemble  chlorosis,  and  may 
cease  as  the  coUsBmia  (post-developmental)  passes  off. 

(4)  Occur  together  or  alternately. 

•  Wynne,  Lancet,  1893,  vol.  ii.,  p.  434. 
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(5)  Preceded  by  minus  uric  acid  excretion,  accompanied  as  usual 
by  feelings  of  well-being. 

(6)  Accompanied  by  plus  uric  acid  excretion,  and  bes^  a  generally 
similar  relation  to  diurnal  variations  in  uric  acid  excretion. 

(7)  Worse  at  or  about  menstrual  period. 

(8)  Better  during  pregnancy  and  worse  after  delivery.* 

(9)  Better  during  fevers  and  worse  after  them.f 

Dr.  J.  R.  Cbarles,  in  the  British  Medical  Journal,  1900,  vol.  i., 
p.  767,  says,  speaking  of  enteric  fever :  "  When  such  a  patient  is 
well  advanced  in  convalescence  one  is  surprised  to  find  he  suffers 
from  fits,  and  on  enquiry  one  learns  that  he  was  previously  epilep- 
tic ;  in  other  words,  the  fits  have  been  in  abeyance  during^ the  febrile 
and  post-febrile  stages.  I  have  never  seen  a  fit  during  the  febrile 
period."  He  quotes  from  others  to  the  effect  that  several  other 
diseases,  as  measles,  erysipelas,  and  acute  pneumonia  diminish  the 
frequency  of  epileptic  seizures ;  and  if  epilepsy  is  due  to  excess  of 
uric  acid  in  the  blood,  and  the  circulation  changes  thus  produced, 
there  is  little  difficulty  in  explanation,  for  fever  is  a  process  which 
lowers  the  blood  pressure,  and  at  the  end  of  a  long  and  weakening 
fever  it  takes  some  time  before  blood  pressure  can  rise,  even  though 
uric  acid  begins  to  be  again  freely  present  in  the  circulation,  almost 
as  soon  as  the  temperature  falls.  In  all  these  cases,  as  in  migraine, 
the  attacks  are  absent  during  acute  fever,  but  return  when  the 
temperature  becomes  sub-normal,  and  are  often  more  frequent  and 
severe. 

In  7,  8,  and  9  both  exhibit  a  remarkable  parallel  with  another 
disease  due  to  uric  acid,  viz.,  Raynaud's  disease  (see  chapter  xi.) ; 
also  to  a  certain  extent  with  chorea,  which  is  sometimes  associated 
as  to  its  onset  with  post -febrile  or  menstrual  coilsemia.  Workers  at 
the  relation  between  malaria  and  epilepsy  have  noted  {British 
Medical  Journal,  1900,  vol.  i.,  p.  337)  "  that  generally  the  epileptic 
attacks  appeared  in  the  interval  of  the  malaria,"  i.e.,  in  the  period  of 
post-febrile  coUsBmia,  just  as  do  migraine  and  Raynaud's  disease. 

(10)  Preceded  by  high  blood  pressurej  and  irregular  pulse,  with 
coldness  and  numbness  of  the  extremities,  and  shivering. 

(11)  Bear  similar  relations  to  gout,  rheumatism,  and  other  uric 
acid  diseases. 

(12)  Preceded  or  accompanied  by  subnormal  temperature. 

*  Oliver,  Lancet,  1894,  vol.  i.,  p.  1295 ;  Bee  also  British  Medical  Journal,  1891, 
vol.  ii.,  pp.  1120  and  1236. 

t  Lancet,  1894,  vol.  ii.,  p.  1438,  and  British  Medical  Journal,  1898,  vol.  i., 
p.  1126. 

I  FM,  Progrls  MHical,  1889,  vol  i.,  pp.  415  and  434,  and  vol.  ii.,  p.  26. 
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(13)  Followed  by  a  fall  of  blood  pressure  and  a  diuresis.* 

(14)  Similarly  related  to  dyspepsia  and  gastro-intestinal  disturb- 
ance however  caused. 

(15)  Similajrly  affected  by  weather  and  changes  of  temperature. 

(16)  Accompanied  by  more  or  less  complete  suspension  of  gastro- 
intestinal digestion  and  absorption. 

(17)  Accompanied  or  followed  by  albuminuria.t 

(18)  Preceded  by  marked  changes  in,  or  even  complete  loss  of 
sights  or  by  spectra,  flashes  of  light,  or  other  optical  or  sensory 
illusions,  or  by  mental  delusions. 

(19)  Similarly  related  to  peripheral  neuritis.  § 

(20)  Precipitated  or  made  worse  by  cold. 

(21)  Made  worse  by  administration  of  quinine,  iron,|{  or  lead. 

(22)  Improved  by  nitrites,  acids,  or  antipyrin.^ 

(23)  Relieved  by  compression  of  the  carotid  arteries. 

(24)  More  or  less  completely  cured  by  diet. 

With  regard  to  (6),  it  is  remarkable  how  these  two  diseases  tend  to 
attack  in  the  early  morning  hours.  As  the  acid  tide  of  the  night  is 
ending,  and  uric  acid,  for  many  hours  below  urea,  tends  to  rise  above 
it,  as  low  blood  pressure,  free  capillaries  and  quick  pulse  give  place 
to  the  reversed  conditions  of  early  morning,  and  the  reaction  of  the 
blood  and  urine  passes  from  less  to  more  alkaline  till  the  point  of 
greatest  urate  precipitation  is  reached.  We  have  then  also  the 
greatest  incidence  of  these,  and  allied  diseases,  e.g.,  mental  depres- 
sion, asthma,  angina.  These  fsicts  have  been  verified  by  many 
observers,  but  the  explanation  was  wanting. 

In  the  headache  a  fluctuation  in  excretion  of  uric  acid  occurs  in 
these  early  morning  hours  resembling  that  of  the  epileptic  fit.  It  is 
comprehensible  that  a  pathologically  increased  fluctuation  should  suf- 
fice to  produce  any  of  the  effects  mentioned. 

Drs.  Gossage  and  Coutts  say,  in  a  Discussion  on  Convulsions  in 
Infancy  {British  Medical  Journal,  1899,  vol.  ii.,  p.  462) :  **  Asphyxia 
is  one  of  the  most  powerful  exciting  causes  of  convulsions  of  all 
ages."  After  what  I  have  said  in  chapter  iii.,  p.  89,  it  will,  I  hope, 
be  clear  that  asphyxia,  by  causing  deficient  oxidation  and  increased 
alkalinity  of  the   blood   induces  that  collsemic  condition  which  I 

•  Fer6,  Progrls  Medical,  1881,  vol.  ii.,  p.  452. 

t  Archiv.  de  Neurol.,  May,  1892,  and  Journal  of  Mental  Science,  April,  1899. 
X  Gowers,  Lancet,  1895,  vol.  i.,  p.  1626. 

§  Charcot,  Progr^s  Mid/ical,  1890,  vol.  ii.,  p.  83,  and  Cagney,  Lancet,  1891, 
vo}.  ii.,  p.  1095. 

II  Radcliffe,  Practitioner,  1883,  vol.  xxx.,  p.  96. 
^  Lancet,  1887,  vol.  ii.,  p.  1163. 
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believe  to  be  the  cause  of  all  oonvulsions;  asphyxia  thus  slowing 
the  capillary  reflux,  raising  blood  pressure,  and  causing  wide  diver- 
gence between  surface  and  deep  temperatures. 

In  a  paper  by  Dr.  R.  O.'Moon,  Lancet^  1904,  vol.  ii.,  p.  1781, 
there  is  a  quotation  from  Holt  to  the  effect  that  in  a  nervous  child 
a  convulsion  often  means  no  more  than  an  attack  of  migraine  in  an 
older  person.  I  believe  an  epileptic  convulsion  generally  means  no 
more  than  this.  It  is  probably  an  exaggeration  of  the  condition 
producing  a  migraine  headache  acting  perhaps  on  a  person  whose 
intracranial  circulation  is  for  certain  anatomical  or  physiological 
reasons  specially  liable  to  be  upset  by  changes  in  the  blood  pres- 
sure, and  this  is  practically  always  the  case  in  children,  as  com- 
pared with  adults.  As  the  child  grows  up  he  may  suffer  from 
migraine,  and  no  longer  from  epilepsy  or  convulsions.  It  is  by  no 
means  uncommon  to  find  both  conditions  in  one  family,  and  often 
to  find  them  alternating  in  one  individual. 

Dr.  Moon's  conclusion  seems  to  be  that  all  convulsions  that 
occur  in  infancy  are  of  serious  import,  and  point  to  the  need  of 
careful  supervision  for  children  who  suffer  from  even  a  single  fit  in 
childhood ;  a  conclusion  with  which  1  entirely  agree. 

There  is  here  another  parallel  between  convulsions  and  the  uric 
acid  headache,  for  this  is  increased  or  precipitated  by  bad  air  in 
crowded  rooms. 

The  asphyxia  is  not  the  cause  of  the  uric  acid  in  either  case,  for 
in  its  absence  there  is  no  headache ;  given  sufficient  uric  acid, 
asphyxia  causes  collsBmia,  with  the  usual  results. 

It  follows  that  if  the  blood  passes  to  the  alkaline  side  of  the  coll- 
SBmic  point  in  the  later  morning  hours  (say  8.0  a.m.  and  9.0  a.m.,  fig. 
3),  it  must  pass  back  through  the  collsemic  point  as  the  acidity  rises 
about  11.0  a.m.  or  12.0  noon.  This  explains  the  beginning  or  return 
of  headache  about  these  hours. 

The  effect  of  the  collaemia  depends  partly  on  the  amount  of  uric 
acid,  and  partly  upon  whether  the  reaction  of  the  blood  tends  to 
linger  about  the  collsemic  point,  or  to  pass  quickly  to  one  side  or 
the  other ;  this  also  explains  the  effects  of  a  few  grains  of  bicarbon- 
ate of  soda,  comparatively  little  in  some  cases  being  needed  to  turn 
the  scale  to  the  alkaline  side. 

There  is  the  closest  parallel  between  the  uric  acid  headache  and 
the  fits  of  epilepsy,  or  ursBmic,  puerperal  and  other  convulsions. 

If  all  are  due  to  uric  acid,  nothing  is  more  simple  than  the 
causation  of  this  extensive  parallelism ;  it  is  Otherwise  inexplicable. 

A  series  of  papers  by  Drs.  J.  Voisin  and  R.  Petit  on  epilepsy  as 
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due  to  intoxication,  appeared  in  the  Archives  de  Neurologie,  1895, 
Nos.  98,  99,  100,  et  seq.,  and  I  have  referred  to  a  paper  by  Dr. 
Wynne,  who  argues  in  favour  of  similar  causation.  Drs.  Yoisin 
and  Petit  do  not  appear  to  have  seen  my  previous  writings,  nor 
have  they  as  yet  identified  any  poison ;  yet  their  argument  strongly 
supports  my  own,  and  I  can  show  that  almost  everyone  of  their 
points  can  be  explained  it  it  be  granted  that  uric  acid  is  the  toxic 
substance.  Observers  of  my  results  in  these  and  other  directions 
will,  I  hope,  have  no  difficulty  in  admitting  that  it  is  toxic. 

I  mention  one  or  two  points  in  their  papers  bearing  on  uric  acid 
as  the  cause  of  epilepsy. 

They  lay  great  stress  on  the  occurrence  of  gastric  troubles  before 
and  during  the  fits  or  series  of  fits,  but  if  the  series  is  ending,  the 
tongue  clears,  and  the  gastric  symptoms  subside ;  if  they  do  not 
subside,  the  epileptic  phenomena  continue. 

The  explanation  is  simple  when  we  know  that  every  gastric  upset 
brings  excess  of  uric  acid  into  the  blood.  It  is  thus  the  cause  of 
the  ooUsemia  which  causes  the  fits,  malaise,  headache,  and  all  other 
symptoms,  and  in  its  turn  intensifies  the  gastric  upset,  and  adds 
putrefaction  with  possible  formation  of  other  toxic  products. 

But  the  gastric  troubles  themselves  are  the  result  of  intoxication 
by  uric  acid,  for  in  migraine,  if  the  blood  is  clear  of  uric  acid,  both 
the  gastric  troubles  and  the  headache  paroxysm  are  absent. 

With  regard  to  the  urine,  they  point  out  that  there  is  diminished 
toxicity  before  and  during,  and  increased  toxicity  after  the  fit,  and 
it  is  interecting  to  note  the  parallel  between  the  excretion  of  uric 
acid  (which  the  authors  have  not  estimated,  though  they  notice 
in  one  case  a  deposit  after  a  fit)  and  the  toxic  substance. 

As  regards  its  diminution  during  the  fit  we  know  that  uric  acid^ 
as  shown  by  the  blood  granules  may  be  in  excess  in  the  blood  for 
thirty  to  sixty  minutes  before  a  corresponding  excess  appears  in  the 
urine  (see  fig.  21). 

The  authors  mention  an  extremely  interesting  case  when  a 
wound  that  was  being  dressed  stopped  bleeding  with  the  onset  of 
a  fit,  and  no  pulse  could  be  felt  at  the  wrist.  At  the  end  of  the 
spasmodic  stage  the  pulse  reappeared,  beating  142,  blood  pressure 
rose,  and  the  wound  bled  freely  once  more. 

Here  the  fit  was  probably  due  to  stoppage  of  the  heart,  which 
failed  before  the  high  blood  pressure ;  with  the  fall  of  blood  pres- 
sure (due  to  the  stoppage  of  the  heart)  circulation  practically 
ceased,  the  wound  stopped  bleeding,  and  the  corresponding  stasis 
in  the  cerebral  circuit  produced  the  convulsion.     Later,  the  pres- 
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sure  having  fallen,  the  heart  recovered  and  began  beating  again, 
and  the  pressure  rose  above  normal  after  the  fit,  though  probably 
not  80  high  as  it  was  just  before  when  the  heart  failed.  I  have 
seen  many  cases  in  which  the  heart  gave  obvious  signs  of  impend- 
ing failure  under  the  high  blood  pressure  produced  by  uric  acid, 
in  the  uric  acid  headache  (migraine).  These  differ  from  this  case 
of  epilepsy  merely  in  the  fact  that  the  heart,  though  threatening 
to  fail,  did  not  fail,  and  therefore  no  convulsion  supervened.  And 
these  severe  paroxysms  of  headache  may,  like  the  epileptic  fit,  be 
followed  by  albuminuria. 

I  am  reminded  here  of  paroxysmal  albuminuria,  hsBmoglobinuria 
(which  I  believe  this  albuminuria  resembles,  see  chapters  xii.  and 
ziii.),  and  so  of  the  blood  changes  taking  place  in  paroxysmal 
haemoglobinuria  and  anaamia  from  the  presence  of  excess  of  uric 
acid  in  the  blood  stream.  I  have  therefore  been  interested  by  the 
authors*  statement  that  a  diminution  of  hssmoglobin  and  an  increase 
of  haematoblasts  have  been  observed  in  connection  with  the  fits. 
This  is  a  change  which  I  considered  probable  in  epilepsy,  because 
my  own  blood  varies  its  quality  hourly  and  daily  in  accordance 
with  the  amount  of  uric  acid  present.  In  the  case  to  be  presently 
related,  Dr.  Huntley  kindly  examined  the  blood  after  one  or  two 
fits,  but  with  indefinite  results.  I  hope  for  a  personal  examination 
in  some  future  cases,  as  I  have  yet  to  learn  at  what  length  of  time 
after  the  fit  the  blood  changes  are  most  apparent ;  probably  after  or 
during  albuminuria,  when  present. 

The  authors  also  point  out  that  repair  of  wounds  is  defective 
whilst  epileptic  phenomena  continue,  and  only  proceeds  after  the 
toxin  ha^  been  eliminated.  This  is  the  work  of  uric  acid,  for  I  have 
stated  that  opium  (which  surgeons  use  to  aid  the  repair  of  skin 
^wounds)  acts  by  clearing  the  blood  of  uric  acid,  thus  allowing  a  free 
capillary  circulation  in  the  skin,  which  is  impossible  so  long  as  the 
blood  is  full  of  uric  acid. 

Many  troubles  of  mind  and  its  adjustment  mentioned  by  the 
authors  are  so  obviously  similar  in  migraine  and  epilepsy,  and  so 
obviously  due  to  uric  acid,  as  to  need  no  comment. 

The  authors  point  out  that  epileptics  come  of  a  degenerate 
stock  and  one  subject  to  kindred  troubles  and  defects ;  one  must  not 
forget  the  fact  that  several  men  whose  names  stand  large  on  the 
pages  of  the  past,  suffered  from  epilepsy,"^  or  that  migraine  is 
common  among  those  who  work  with  their  brains. 

Migraine  is  intensely  hereditary,  but  the  inheritance  is  probably. 


•  Sir  J.  Crichton-Browne,  Lancetf  1896,  vol.  ii.,  p.  74. 
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as  I  have  shown  {Brain,  Spring  and  Summer  Number,  1893,  p.  250), 
merely  anatomical,  viz.,  the  size  of  the  arteries  supplying  the  brain. 

But  in  migraine,  if  you  control  the  uric  acid,  you  may  entirely 
neglect  the  anatomical  inheritance,  which  is  then  an  advantage 
rather  than  otherwise. 

Epilepsy  may  also  be  in  part  the  result  of  large  arteries,  and 
therefore  may  coincide  with  considerable  mental  power,  while  the 
eventual  crippling  of  mind  referred  to  by  Sir  J.  Crichton-Browne 
(prev.  ref.)  may  be  a  result  of  repeated  congestion,  strain  and  oedema, 
with  stasis  and  thrombosis,  produced  by  recurrent  collaBcnia  and  high 
blood  pressure. 

The  above-mentioned  author  observed  that  in  **  dreamy  mental 
states,"  which  he  considers  allied  to  epilepsy,  a  diet  rich  in  animal 
food  did  harm,  and  also  quotes  cases  of  epilepsy  as  similarly  affected 
by  diet. 

Three  generations  at  least  in  my  own  family  have  been  affected 
with  migraine,  but  in  the  second  and  third  diet  has  completely 
controlled  it. 

I  agree  with  the  authors  that  an  accumulating  poison  gives  the 
best  explanation  of  the  attacks,  and  I  have  for  many  years  indicated 
uric  acid  as  the  probable  poison. 

The  authors  dwell  on  the  liability  of  women  to  epilepsy  at  the 
menstrual  period  and  the  regularity  with  which  attacks  then  recur, 
and  their  observation  confirms  my  own  (see  figs.  31  and  32). 

If  the  facts  I  have  collected  regarding  the  relationship  between 
the  fits  and  excretion  of  uric  acid  stood  alone,  they  would  be  worthy 
of  careful  consideration,  but  linked  by  a  close  similarity  to  migraine, 
and  the  further  fact  of  control  and  prevention  by  control  of  uric  acid 
they  amount  to  a  demonstration  of  causation. 

The  authors  divide  epilepsy  into  (1)  Reflex,  and  (2)  Toxic ;  the 
latter  is  further  sub-divided  into  (a)  that  due  to  auto-intoxication ; 
(fi)  that  due  to  hetero-intoxication. 

Obviously  uric  acid  may  account  for  toxic  epilepsy  by  auto- 
intoxication, but  even  here  my  researches  show  that  much  of  the 
required  uric  acid  was  exogenous  and  introduced  with  food.  Having 
all  these  points  in  mind,  I  decided  to  investigate  the  following  case, 
controlling  the  uric  acid  as  carefully  as  possible  and  observing  any 
response  of  the  fits. 

Emma  S.,  aged  20,  admitted  into  the  Boyal  Hospital  for  Children 
and  Women,  on  December  7,  1894.* 

*  This  case  and  some  of  the  above  arguments  will  be  found  in  Brain,  part 
Ixxiii.,  1896. 
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Fits  began  when  she  was  fourteen,  and  occur  weekly,  often  on 
the  same  day  each  week.  Menstruation  began  at  the  age  of  fifteen, 
and  was  regular,  but  did  not  occur  during  her  stay  in  hospital.  Her 
father  and  mother  are  well,  but  the  latter  suffers  from  headache. 
Eleven  healthy  brothers  and  sisters. 

I  examined  the  urine  excreted  before,  during  and  after  many  fits, 
and  got  uric  acid  fluctuations  identical  with  those  of  other  cases,  or 
in  that  first  published  (prev.  ref.). 

She  was  kept  in  bed  to  avoid  fluctuations  from  muscular  exer- 
tion or  changes  of  temperature,  and  diet  and  drugs  were  altered 
according  to  a  pre-arranged  plan  for  controlling  the  introduction, 
formation  and  excretion  of  uric  acid. 

I  give  the  excretions  of  only  one  or  two  fits,  as  most  were 
practically  identical,  and  in  all  there  was  a  large  excretion  of  uric 
acid  in  the  hour  following  the  fit,  having  a  relation  to.  urea  of  from 
1—20  to  1—8. 

During  the  daytime  she  passed  water  as  far  as  possible  hourly, 
so  that  when  a  fit  occurred  there  would  be  little  admixture  of  urine 
in  the  bladder. 

If  a  fit  occurred,  say  at  3  p.m.,  we  had  got  the  urine  passed  at 
2  p.m.,  and  this  was  called  before,  A  catheter  was  passed  at  the 
time  of  the  fit,  and  what  it  brought  away  was  called  during^  and 
water  was  drawn  or  passed  one  hour  after  the  fit,  and  that  was 
called  after. 

After  always  contained  an  excessive  amount  of  uric  acid,  both 
absolutely  and  relatively  to  urea. 

Before  generally  contained  a  normal  or  subnormal  quantity. 

During  sometimes  contained  a  considerable  excess,  at  other 
times  only  a  slight  excess,  according  as  the  separation  corresponded 
more  or  less  accurately  with  the  changes  of  secretion.  If  urine 
were  passed  at  i  p.m.,  and  if  just  as  it  were  going  to  be  passed  at 
5  p.m.  a  fit  occurred,  then  the  5  p.m.  urine  might  be  called  during, 
but  would  obviously  be  mixed  with  the  excretion  of  say  three-quarters 
of  an  hour  preceding  the  fit  in  which  the  excretion  was  small. 

But  remembering  these  causes  of  fluctuation  one  always  got  a 
great  excess  of  uric  acid  in  the  hour  after  the  fit,  and  a  more 
moderate  excess  in  the  urine  drawn  at  the  time. 

Thus  on  the  day  of  admission  she  had  a  fit. 

Before^  passed  at  2.15  p.m.,  pale  straw  coloured,  1009,  gave — 
Acidity      ...  =  I'O  cc.  of  decinormal  soda  solution. 
Urea         ...  =     '76  per  cent.       |     1 — 23   =   1   of  uric  acid 
Uric  acid  ...  =     03360      „         j  to  23  of  urea  (nearly). 
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During,  drawn  ofif  at  the  time  of  the  fit,  at  4.45  p.m.,  turbid, 
1012,  gave— 

Aoidity     ...  =  1*2  cc.  decinormal  soda. 

Urea         ...  =  1*0       percent.   | 

Uricaoid...  =     06048     „  |   =  1-17  (nearly). 

Obviously,  there  was  a  mixture  of  during,  with  the  urine  of  two 
and  a  half  hours  before  the  fit. 

After. — Urine  drawn  at  5.45  p.m.,  one  hour  after  the  fit,  was 
60  CO.,  amber,  turbid,  1020,  and  gave — 

Acidity     =  7*6  cc.  decinormal  soda  =  4*4  grs.  per  hour  of 

acidity,  calculated  as  oxalic  acid. 
Ur^a    ...  =  1-1        per  cent.  «  10*1    grs.  urea. 
Uric  acid  =    '10080     „        =       '92    „    uric  acid. 
Belation  uric  acid  to  urea,  1 — 11. 

February  27,  1895. — Urine  of  twenty-four  hours,   ending  this 
morning,  was  1275  cc,  turbid,  1014,  and  gave — 

Acidity  ...  4-0  cc.  =  49*2  grs.  in  twenty-four  hours,  =  2'0  grs. 

per  hour. 
Urea      ...  1-8  per  cent.  =  351  grs.  =  14  0  grs.  per 

hour. 
Uric  acid     '04704  per  cent.  =  91  grs.  =  -37  grs.  per 

hour. 


.  1-37. 


On  this  day  she  h&d  a  fit,  and  the  urine  during  was  lost,  the 
specimen  after  was  saved,  and  was  the  excretion  of  exactly  one 
hour. 

It  was  57. cc,  amber,  slightly  turbid,  1022,  and  gave — 

Acidity 8*4  cc  =    4*6  grs. 

Urea      1-8  per  cent.  =  13*8  „ 

Uric  acid  ...     -13440,,      =103,, 


1—13. 


This  shows,  as  compared  with  the  hourly  excretion  of  the  day 
before  the  fit,  that  urea  was  slightly  diminished  after  the  fit,  while 
uric  acid  was  nearly  three  times  as  much  after  as  before  it.* 

The  urine  after  a  fit  therefore  has  generally  these  characters ; 
it  has  a  high  sp.  gr.,  often  very  high  as  compared  with  before  and 
during.    It  is  often  turbid,  and  deposits  urates,  or  uric  acid,  or  both. 

It  is  highly  acid,  this  being,  I  think,  partly  due  to  the  large 
amount  of  uric  acid  it  contains.      This  rise    of  acidity,  however 

*  Compare  with  the  causation  of  fatigue  in  chapter  yiii. 
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comes  only  after  the  fit,  and  is  no  proof  whatever  that  before  and 
at  the  time  the  blood  was  not  strongly  alkaline,  and  therefore  in 
a  condition  to  hold  much  uric  acid  in  solution. 
Take  another  example,  March  10, 1895. 

Urine  of  24  hours,  slightly  turbid,  1014. 

Urea         1*6  per  cent.  ]    ^      .. 

1 — 44. 


..1 


1-34. 


t.  I  1-20- 


Uric  acid -03696  per  cent. 

Urine  4  hours  before  the  fit  1010. 

Urea         '9  per  cent. 

Uric  acid 02688  per  cent. 

Urine  drawn  at  time  of  fit,  containing  of  course  also  the  excretion 
of  the  previous  4  hours. 

Acidity     -88  cc. 

Urea        1-2  per  cent.  |   i_40 

Uric  acid  ...        0302  per  cent,      j    ■*-"~^^- 

Urine  one  hour  affcer  the  fit,  pale  amber,  turbid,  1022. 

Acidity     5*6  cc. 

Urea        10  per  cent. 

Uric  acid  ...       -05040  per  cent. 

Here  we  have  diminished  excretion  1 — 44  in  the  twenty-four 
hours  preceding  the  fit,  slightly  increased  excretion  1 — 34  in  the 
urine  passed  four  hours  before  the  fit. 

A  diminished  excretion  in  the  urine  drawn  at  the  time  of  the  fit, 
being  also  the  excretion  of  the  four  precedent  hours,  1 — 40,  showing 
that  there  was  a  fluctuation  in  the  direction  of  minus  excretion  in 
the  hours  immediately  precedent. 

And  lastly,  we  have  a  plus  excretion  in  the  hour  following  the 
fit,  this  being,  I  think,  probably  composed  of  a  very  large  excretion 
in  the  20 — 80  minutes  following  the  fit  with  a  lessened  excretion 
after  this,  the  differences  in  the  suddenness  and  steepness  of  the 
waves  of  fluctuation  accounting  for  the  difference  in  relation  found 
after  different  fits. 

With  regard  to  the  large  excretion  after  the  fit,  we  must  bear  in 
mind  that  it  is  the  uric  acid  in  the  blood  that  alters  the  blood  pres- 
sure and  affects  the  intracranial  circulation ;  and  it  is  only  after  it 
has  been  in  excess  in  the  blood  for  some  30—40  minutes  that  it 
begins  to  be  found  in  excess  in  the  urine. 

As  regards  effects  on  the  blood  pressure  and  intracranial  circula- 
lion,  these  are  probably  most  marked  just  at  the  time  of  change 
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from  low  to  high  pressure,  hence  the  fit  comes  early  in  the  collsemia 
and  precedes  the  great  excretion  of  uric  acid. 

See  again  March  19,  1895,  urine  of  twenty-four  hours,  ending 
8.0  a.m.,  1—24. 

Urine  at  9.15  a.m.,  1 — 56. 

Urine  at  12.16  p.m.,  time  of  fit  1 — 70. 

Urine  after  fib,  1.15  p.m.,  1 — 9. 

Here  we  have  a  rather  plus  excretion  on  the  day  hefore  the  fit, 
a  considerable  retention  before  9  a.m.,  a  greater  retention  between  9 
and  12,  followed  by  a  great  plus  excretion  between  12  and  1  p.m. 

Evidently  the  fluctuation  producing  this  fit  began  about  7  or  8 
a.m.,  and  retention  continued  and  increased  up  to  about  12  noon ; 
then  followed  the  opposite  and  resulting  plus  excretion,  producing 
the  fit  at  12.15  and  the  excretion  of  1 — 9  between  that  and  1.15  p.m. 
(see  Effects  of  Diet  and  Weather,  figs  39  and  40). 

The  parallel  between  this  fluctuation  and  that  producing  the 
uric  acid  headache  is  almost  absolute ;  the  differences  are  those  of 
time  and  degree  only. 

The  uric  acid  headache  can  be  controlled  by  controlling  uric  acid 
to  an  extent  which  leaves  little  to  be  desired ;  can  uric  acid  epilepsy 
be  controlled  by  the  same  means  ? 

This  is  the  question  I  endeavoured  to  answer  by  observing  this 
case,  and  I  chose  it  in  preference  to  others,  because  the  history 
showed  that  the  fits  were  remarkably  regular  in  their  weekly  cycle. 

I  examined  the  urine  hefore,  during ,  and  after  more  than  fifteen 
fits,  and  the  results  were,  as  regards  the  main  points,  practically 
identical  with  those  given.  I  would  undertake  to  tell  in  any  case 
when  urine  was  collected  in  this  manner,  which  was  the  urine  of 
the  hour  following  the  fit.  This  urine  also  has  a  characteristic  of 
very  great  importsuice,  viz.,  that  when  a  patient  is  taking  drugs, 
such  as  an  iodide|  or  a  salicylate,  giving  a  marked  reaction  in  the 
urine,  such  reaction  is  almost  completely  absent  from  the  urine 
passed  in  the  hour  following  the  fit. 

I,  fortunately,  noticed  this  point  in  the  urine  of  the  first  case  of 
epilepsy  I  examined,  and  I  have  mentioned  it  in  reference  to  the 
observations  of  Herter  and  Smith  on  putrefaction  in  the  intestines, 
and  as  explaining  also  the  oxaluria  of  paroxysmal  hamoglobinuria 
(see  chapter  xii.)  and  dyspepsia,  and  the  presence  of  excess  of 
putrefactive  products  from  the  intestines  in  the  urine  after  an 
epileptic  fit.  Not  only  is  there  no  absorption  of  drugs  from  the 
stomach  and  intestines,  but  putrefaction  takes  the  place  of  diges- 
tion,  and   the   products  formed  under  its  influence  account  com- 
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pletely  for  the  oxalates  and  excess  of  ethereal  sulphates  found  later 
in  the  urme. 

These  authors  suggest  that  these  putrefactive  products  may 
represent  the  cause  of  the  fit,  but  this  is,  in  my  opinion,  to  trans- 
pose causation.  The  only  complete  explanation  is  that  the  circu- 
latory changes  which  excess  of  uric  acid  in  the  blood  produces,  affect 
the  intracranial  circulation  and  produce  the  fit,  and  also  the  stomach 
and  intestines,  and  bring  digestion  and  absorption  to  a  standstill. 
Failure  of  absorption  explains  the  absence  of  the  drugs  from  the 
urine,  and  excess  of  putrefaction  explains  the  production  of  the 
products  ultimately  appearing.  The  same  thing  occurs  in  the  uric 
acid  headache,  for  when  this  is  severe,  drugs  introduced  into  the 
stomach  produce  absolutely  no  physiological  effect,  and  do  not 
appear  in  the  urine  till  the  headache  is  passing  off;  while  if  the 
gastric  upset  is  continued  it  often  ends  in  vomiting,  and  food  is 
found  to  be  almost  undigested,  though  it  has  been  in  the  stomach 
long  enough  to  be  completely  digested  and  absorbed. 

On  December  30,  1894,  Emma  S.  had  a  fit  while  taking  salicy- 
late of  soda  and  iodide  of  potassium  three  times  a  day.  The  urine 
before  the  fit  gave  a  quantity  of  iodide  when  a  silver  salt  was  added, 
and  a  dark  purple  with  perchloride  of  iron. 

Urine  during  gave  distinctly  less  iodide. 

Uririe  afters  with  a  relation  of  uric  acid  to  urea  of  1 — 10,  gave  no 
iodide  of  silver,  and  only  very  slight  purple  with  the  iron. 

I  will  now  present  the  observations  on  this  case  in  tabular 
form,  noting  also  the  interval  between  each  fit  and  the  one  pre- 
ceding, health,  diet,  drugs,  and  remarks.  Any  variations  presented 
by  the  fits  and  the  corresponding  variations  in  diet  and  drugs  made 
with  the  object  of  affecting  uric  acid  will  thus  be  clear. 

First  fit  December  7,  said  to  be  one  week  after  the  previous  one. 
Health  and  diet  were  ordinary,  and  she  was  teJcing  no  drugs. 

December  10.  Milk  diet.  Mixture  containing  perchloride  of 
mercury  and  iodide  of  potassium. 

December  19.    Fit  12  days  after  previous  one. 

December  20.  Mercury  stopped.  Iodide  of  potassium  and 
salicylate  of  soda  substituted.     Milk  diet. 

December  30.    Fit  11  days  after  preceding  one. 

January  2,  1895.  Slight  tonsillitis.  Baised  temperature,  be- 
coming normal  on  the  4th. 

On  January  6  she  had  a  fit,  7  days  after  the  previous  one,  but 
this  short  interval  was  probably  in  part  the  result  of  the  tonsillitis, 
causing  a  fluctuation  in  urate  excretion. 
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After  the  fit  on  January  6  the  iodide  was  stopped  and  the  salicy- 
late given  alone.     All  drugs  were  left  off  on  January  12. 
I  now  began  to  test  the  effects  of  diet. 
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•  8  in  32 

..    21 

, , 

If 

Milk  and  fish 

None 

,,    24 

. , 

!MUk,  fish  and  meat 

ft            •  •         • • 

, 

1 

,.    31 

18 

i> 

If          II          1* 

II            •  *         •  • 

1 

Feb.   4 

4 

M 

If           If          If 

1 

.,     11 

7 

>t 

Milk,  fish  and  meat, 
beef  tea  added 

♦f            •  •         •  • 

.8  in  17 

1 

,.    17 
„    21 
.,    25 

6 

** 
..            .. 

16th.    Beef  tea  ofi 
Meat  off 
Pish  off 

If            •  •         •  • 
f  f            •  •         •  • 

1 

..    27 

10 

Average 

Milk  only  .. 

If            •  •         •  • 

1 

Mar.  10 

11 

ft 

II      If      •  •         •  • 

If            •  •         •  • 

..    11 

, , 

MUk  and  beef  tea 

ft            •  •         •  • 

3  in  30 

1 

,.    19 
..    21 

9 

»» 

Milk  only;  last  beef 

tea  16th 
Tea 

f,            .  •         •  . 

2 

..    26 

„    29 

6- 

Average 
Temp. 

Farinaceous  with  4 

cups  tea  =  2-3  grs.  th 

eina  day 

j  - 

raised 

slightly 

.  i)  In  1ft 

April  2 

8 

Average 

Farinaoeoas  and  tea 

None 

O  lU  xo 

..      6 

4 

f> 

If             If 

II            *  •         •  • 

»    11 

,, 

no  tea 

ft            •  •         •  • 

' 

,.    17 

11 

,, 

It             If 

II            •  •         *  • 

.,    24 
May   5 

il 

It 
If 

11             II 
ft             If 

If            •  •         •  • 

3in29 

„      6 

, , 

i» 

„  and  tea  again 

f  >            •  •         •  • 

V 

„    18 

8 

ff 

..    21 

8 

II 

Farinaceous  and  tea 

None 

8  in  26  • 

1 

„    81 

10 

»i 

again 
Farinaceous  and  tea 

II            •  •         •  • 

*  Note.— The  prerioas  8  in  18  was  probably  partly  the  reealt  of  the  beef  tea. 

On  January  18  she  had  a  fit,  12  days  after  the  preyious  one» 
while  she  was  still  on  milk. 

On  January  21  fish  was  added,  and  on  24th  meat,  and  she  con- 
19  '      . 
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tinued  to  take  milk,  fish  and  meat  till  February  11,  when  beef  tea 
was  added.  This  lasted  until  February  16,  when  the  beef  tea  was 
stopped,  the  meat  following  it  on  the  2l8t,  and  fish  on  the  25th. 
She  was  again  on  the  milk  diet. 

She  had  a  fit  on  January  31,  13  days  after  the  previous  one, 
making  3  fits  in  32  days.  At  the  date  of  the  last  fit  she  had  been 
on  fish  for  10  days,  and  on  meat  for  7. 

So  far,  then,  diet  had  not  affected  the  frequency  of  the  fits,  for 
13  days  was  the  longest  interval ;  indeed,  it  seemed  rather  as  if  flesh 
food  had  increased  the  interval,  which  may  easily  be;  for  in  the 
uric  acid  headache,  taking  meat  every  day  does  not  produce  a 
headache  nearly  so  quickly  as  taking  it  only  once  or  at  one  meal, 
the  reason  being  that  the  daily  introduction  of  uric  acid  tends 
at  first  to  keep  the  blood  clear,  while  a  single  dose  does  not  raise 
acidity  much,  and  when  acidity  falls  uric  acid  gets  into  the  blood 
and  produces  signs  of  its  presence. 

The  next  fit  was  on  February  4,  4  days  after  the  previous  one, 
the  next  on^February  11,  and  the  next  on  February  17,  6  days  later, 
making  3  fits  in  17  days ;  a  very  different  record  from  the  two 
previous  series. 

From  February  25  to  March  11  she  was  on  milk  only  ;  on  March 
11  beef  tea  was  added  and  continued  till  March  16. 

On  February  27  she  had  a  fit,  10  days  after  the  previous  one,  a 
second  on  March  10, 11  days  after  it,  being  on  milk  only,  and  a  third  . 
on  March  19,  9  days  later,  when  she  had  been  on  milk  and  beef  tea 
for  8  days ;  this  making  3  fits  in  30  days,  or  the  same  record  as  the 
first  two  series. 

Now  came  a  surprise ;  on  March  16  the  beef  tea  was  left  off,  and 
on  March  21  she  was  put  on  farinaceous  diet,  which  includes  bread, 
puddings  and  tea  in  addition  to  milk. 

She  now  had  a  fit  on  March  25  (or  rather  2  close  together  which 
I  count  as  1,  as  both  were  due  to  the  same  fluctuation  of  urates),  6 
days  after  the  previous  one  ;  another  on  April  2,  8  days  later,  and  a 
third  on  April  6,  4  days  after  that,  making  3  fits  in  18  days. 

Though  I  had  expected  that  the  beef  tea  might  have  some  effect, 
it  was  left  off  on  March  16,  and  yet  the  shortest  interval  of  all  was 
that  between  the  fit  on  April  6  and  the  one  4  days  previous. 

At  this  point  I  felt  rather  at  sea ;  but  I  chanced  to  go  into  the 
ward  just  as  she  had  finished  her  tea,  and  I  saw  that  what  remained 
was  very  dark  coloured.  This  led  me  to  enquire  how  much  tea  was 
included  in  the  farinaceous  diet,  and  I  found  that  she  had  four 
breakfast  cups  a  day.     Further,  enquiring  as  to  the  amount  of  tea 
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leaves  used,  and  taking  it  that  one  poand  of  tea  contains  175  grains 
of  thein,  I  found  that  she  was  thus  introducing  nearly  3  grs.  of 
thein  a  day. 

We  have  seen  that  caffein,  thein,  theobromin  and  all  similar 
xanthin  compounds  are  practically  equivalent  to  uric  acid  (see  fig. 
29),  and  she  was  thus  taking  the  equivalent  of  at  least  20  grs.  of 
uric  acid  a  week. 

It  was  not  surprising  that  with  the  help  of  the  beef  tea  from 
March  11  to  16  her  fits  had  been  more  frequent. 

I  stopped  her  tea  on  April  11,  leaving  her  farinac^us  diet 
otherwise  as  before. 

She  now  had  a  fit  on  April  17,  11  days  after  the  previous  one, 
another  on  April  24,  7  days  later,  and  a  third  on  May  5,  11  days 
after  that,  making  3  fits  in  29  days. 

On  May  6  she  was  again  given  tea,  diet  being  otherwise  un- 
altered, and  she  had  a  fit  on  May  13,  8  days  after  the  previous  one, 
a  second  on  May  21,  8  days  later,  and  a  third  on  May  31,  10  days 
after  that ;  making  3  fits  in  26  days,  or  slightly  quicker  than  in  the 
previous  series. 

I  now  decided  to  try  and  diminish  the  frequency  of  fits,  so  I  put 
her  on  farinaceous  diet  without  tea,  and  gave  salicylate  of  sodium 
with  iodide  of  potassium,  the  former  to  eliminate  as  much  as  possible 
of  the  uric  acid  in  her  body,  and  the  second  to  prevent  it  from  com- 
bining with  an  alkali  when  in  the  blood,  for  it  is  apparently  the 
combination  of  uric  acid  with  alkaline  or  neutral  phosphates  in  the 
blood  which  produces  all  the  physiological  and  pathological  effects  I 
attribute  to  uric  acid.  I  allowed  her  to  get  up,  she  having  been  in 
bed  the  whole  of  the  previous  period,  about  six  months  in  all. 

With  this  change  of  diet  and  drugs  she  went  without  a  fit  for  a 
whole  month,  and  had  had  no  further  attack  when  she  left  the 
hospital  at  the  end  of  June. 

The  diet  treatment  did  not  cause  any  loss  of  weight  as  in  the  case 
previously  mentioned,  for  she  kept  about  90 — 91  lbs.  during  the 
whole  of  her  stay. 

The  fits  according  to  history  were  very  regular — one  in  a  week, 
or  3  in  21  days.  After  admission,  on  milk  only  and  some  drugs, 
they  fell  to  3  in  30  and  3  in  32  days  ;  animal  food  being  put  on,  they 
quickened  up  to  3  in  17  days  ;  this  was  stopped  and  they  fell  to  3  in 
30  days ;  some  beef  tea  and  tea  were  given,  and  they  quickened  to  3 
in  18  days ;  these  were  stopped,  and  they  fell  to  3  in  29  days,  tea 
was  resumed,  and  they  quickened  slightly  to  3  in  26  days. 

When  tea  was  left  off  and  some  drugs  were  given,  as  at  first. 
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they  fell  lower  than  during  the  whole  of  her  previoas  stay  m 
the  hospital,  30  days  elapsing  without  any  fit. 

Some  may  argue  that  this  was  chanoe  and  that  there  would  have 
been  the  same  variations  without  change  in  diet  or  drugs.  Suoh  an 
argument  recommends  itself  little,  for  it  passes  the  bounds  of  chanoe 
that  the  fits  should  have  varied  in  such  remarkable  correspondence 
with  the  changes  made  in  the  uric  acid  introduction. 

It  discounts  the  numerous  cases  in  which  a  diet  free  from  or  with 
reduced  flesh  food  has  produced  a  more  or  less  marked  alteration  in 
the  nun^er  of  fits.* 

It  has  been  suggested  that  meat  acts  as  a  general  stimulant  to  the 
nerve  centres,  like  corn  in  the  food  of  horses ;  but  in  the  uric  acid 
headache  (migraine)  this  is  .certainly  not  the  case,  as  it  is  not 
influenced  by  the  general  level  of  nitrogenous  excretion,  but  only 
by  the  height  of  uric  acid  above  urea,  which  is  a  measure  of  the 
quantity  of  uric  acid  passing  through  the  blood.  This  headache 
can  be  produced  by  the  ingestion  of  uric  acid  or  equivalent  xanthin 
compounds  which  increase  the  excretion  of  uric  acid,  but  hardly 
affect  total  nitrogen ;  and  in  the  above  case  it  appears  as  if  beef 
tea  and  tea,  which  introduced  xanthin  and  uric  acid,  had  a  similar 
effect  on  the  fits  of  epilepsy.  In  migraine  you  may  keep  urea  well 
on  the  physiological  level  (3J  grs.  per  pound  of  body  weight  per 
day),  and  if  this  is  done  with  milk  and  vegetable  substances,  which 
do  not  introduce  much  uric  acid,  there  will  be  no  increase  of  head- 
ache (see  also  fig.  73  and  remarks  on  it). 

The  conclusive  point  about  migraine  is  that  if  you  control  uric 
acid  you  control  headache.  I  suggest  that  the  same  applies  to 
epilepsy,  only  here  the  control  must  be  more  powerful,  and  may 
be  more  difficult  to  obtain. 

This  argument  further  ignores  the  fact  that  it  is  almost  impossible 
to  regard  the  uric  acid  fluctuation  above  described  as  a  consequence 
of  the  fits  since  it  begins  hours  before  them ;  while  it  is  easy  to 
regard  it  as  a  cause,  looking  to  the  important  influence  which 
this  substance  exerts  on  the  circulation,  nutrition  and  function  of 
all  the  tissues  in  the  uric  acid  headache. 

I  believe  that  all  gradations  are  to  be  met  with  from  a  mere 
temporary  absence  of  mind  to  a  severe  epileptic  fit.  Nothing  is 
more  common  than  absence  of  mind  in  mental  depression,  or  the 
uric  acid  headache  (see  also  Sir  J.  Grichton-Browne,  Lancet^  1895, 
vol.  ii.,  p.  4,  for  many  interesting  connections  between  dreamy 
mental  states,  migraine  and  epilepsy). 

*  Lancet,  1895,  vol  i.,  p,  96. 
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I  draw  attention  to  an  interesting  paper  by  Dr.  G.  F,  Still,  on 
"  Day  Terrors  in  Children  "  {Lancet,  1900,  vol.  i.,  p.  292),  where 
it  appears  these  are  found  in  children  who  are  nervous  and  excitable, 
and  come  of  rheumatic  families  and  of  families  with  weak-minded, 
epileptic  or  lunatic  m.embers. 

Dr.  Still  remarks  that  the  aura  of  epilepsy  sometimes  consists  of 
a  feeling  of  fear,  and  he  classifies  these  terrors  with  the  ''  paroxysmal 
neuroses,"  migraine  Q,nd  petit  mal. 

He  considers  that  the  dividing  line  between  these  terrors  and 
some  forms  of  insanity,  epilepsy  and  hysteria  is  narrow;  and  it 
appears  that  there  are  all  gradations  between  terrors  and  actual 
mania,  so  that  the  one  may  pass  into  the  other. 

These  facts  so  strongly  evidencing  the  close  relationship  of  all 
these  diseases  and  the  gradation  from  the  forgetfulness,  selfishness 
and  bad  temper  of  mere  high  blood  pressure,  or  migraine,  through, 
temporary  absence  of  mind  to  petit  mal  and  to  a  severe  epileptic  fit ; 
and  the  similar  gradation  from  momentary  terrors  and  h^fsterical 
excitement  to  complete  and  lasting  mania,  are  of  the  greatest 
possible  interest,  and  form  a  stepping-stone  from  the  causation 
of  migraine  and  epilepsy  to  my  remarks  in  the  following  chapter 
on  the  causation  of  mental  disease. 

I  believe  there  underlies  all  these  ''  paroxysmal  neuroses  '*  one 
cause — collsBmia;  hence  their  occurrence  in  rheumatic  families, 
hence  the  observed  alternation  of  migraine  and  the  others  with  rheu- 
matism ;  for  when  uric  acid  is  deposited  in  the  joints  there  is  no 
collffimia. 

The  action  of  intestinal  disturbance,  which  Dr.  Still  specially 
notices,  is  in  all  cases  the  same,  and  the  dyspepsia  of  migraine 
disappears  with  the  uric  acid,  as  it  is  largely  a  co-result  of  the 
coUsemia. 

In  the  capillary  reflux  and  the  blood  pressure  we  see  one  central 
factor  of  all  ''  neuroses,"  and  their  measurement  is  frequently  the 
clue  to  causation  and  treatment. 

Besults  depend  on  such  organic  conditions  as  the  form  of  the 
skull,  the  size  of  the  arteries,  their  relations  to  the  veins  and  sinuses, 
the  presence  of  tumours  or  scars,  and,  more  than  all,  on  the  strength 
and  nutrition  of  the  heart  and  its  power  to  withstand  ooUsBmia  and 
produce  high  blood  pressure,  with  its  results — headache,  some  forms 
of  epilepsy  and  mental  depression,  to  melancholia ;  or  on  its  failure 
to  overcome  the  collsemic  obstruction  causing  temporary  or  per- 
manent low  blood  pressure  with  its  results,  the  conditions  of  excite- 
ment, hysteria  or  mania,  and  some  forms  of  epilepsy ;  and  cases  of 
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melanoholia  have  been  recorded  which  alternated  with  gout  ju8t  as 
headache  does  with  gout  or  rheumatism. 

"  Neuroses  "  thus  fall  into  two  groups — the  high  blood  pressure 
group  associated  with  a  strong  heart,  and  the  low  blood  pressure 
group  associated  with  a  weak  heart,  these  latter  being  prominent  in 
women  with  their  weak  muscle  powers.  Epilepsy  is  found  in  both 
groups,  some  eases  being  undoubtedly  connected  with  sudden  heart 
failure  (and  hence  possibly  the  origin  of  epileptic  mania)  and  others 
rather  with  the  results  of  high  blood  pressure. 

Now  that  we  have  almost  absolute  control  over  the  circulation, 
the  demonstration  of  these  facts  is  easy;  as  in  migraine,  so  in 
epilepsy  and  depression ;  so  also  in  excitement,  and  hysteria,  and 
in  all  minor  and  intermediate  conditions,  the  cause  being  removed 
the  effect  follows. 

In  all  cases  diet  will  relieve  or  fail,  and  here  we  have  a  measure 
of  the  importance  of  the  organic  factor.  Yet  even  when  this  is  of 
great  importance,  diet  begun  early  in  life  may  prevent. 

In  a  most  interesting  paper  on  "  Hysterical  Somnolence  and 
States  of  Double  Consciousness"  {Lancet^  1900,  vol.  ii.,  p.  801), 
Dr.  Ethel  N.  M.  Williams  says  :  "  The  question  now  naturally  arises 
as  to  whether  there  is  any  pathological  condition  common  to  all 
these  various  states,''  and  then  dwells  on  the  feeble  tone  of  the 
vasomotor  system  and  the  similar  but  more  marked  phenomena  in 
post-epileptic  conditions.  This  is  further  evidence  of  the  close 
relationship  between  all  these  circulatory  disturbances,  and  the 
vasomotor  system  is  unjustly  blamed  for  the  effects  of  the  collaemia 
common  to  all. 

My  remarks  upon  the  association  of  the  uric  acid  headache 
with  nephritis  apply  also  to  epilepsy  in  any  case  due  to  uric  acid,  for 
nephritis  means  chronic  coUsBmia,  and  with  this  the  fits  will  be  more 
frequent  and  severe  and  less  amenable  to  drugs  and  diet  than  in 
cases  where  the  kidneys  remain  sound.  Do  we  not  get  here  a  side 
light  on  the  causation  of  the  headache  and  fits  of  uraemia?  As  I 
have  pointed  out,  the  treatment  of  collaemia  removes  the  symptoms 
of  urflemia  {Brit,  Med.  Jour,,  November  30,  1889,  and  see  also 
chapter  xiii.). 

To  indicate  the  influence  of  uric  acid  in  one  family  and  the  way 
epilepsy,  migraine  and  other  nerve  troubles  are  connected  I  will 
mention  one  history :  the  father's  father  died  of  paralysis  (probably 
cerebral  haemorrhage) ;  the  father  extremely  nervous ;  the  mother 
intensely  nervous,  almost  bordering  on  nervous  mental  excitement ; 
one  son  epileptic ;  another  son  suffered  from  migraine ;  a  third  from 
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aoaBmia  and  neurasthenia — all  this  being  obviously  the  result  of  one 
and  the  same  cause  acting  through  three  generations.  The  signs 
and  symptoms  of  uric  acid  in  the  circulation  are  well  marked  in  all 
these  cases,  and  those  who  were  not  anaemic  to  the  point  of  disease 
had  defective  blood  colour  as  compared  with  persons  living  on  uric- 
acid-free  diet. 

Dr.  C.  Mordhorst,  of  Wiesbaden,  has  kindly  given  me  notes  of 
an  interesting  case.  It  was  that  of  a  lady  whose  knee  and  foot 
joints  showed  large  deposits  of  urates,  and  who  was  ordered  to  take, 
in  addition  to  hot  baths,  a  strong  alkaline  water  (Wiesbaden  gout 
water).  One  day  she  took  more  of  the  water  than  had  been  ordered 
and  at  mid-day  had  a  very  severe  attack  of  epilepsy,  the  first  she 
had  ever  experienced.  Dr.  Mordhorst  had  her  urine  collected,  and 
found  it  to  give  a  relation  of  uric  acid  to  urea  of  1  to  15. 

In  another  case  he  put  a  patient  who  suffered  from  epilepsy  (1  to 
2  attacks  a  week)  on  two  bottles  of  Wiesbaden  gout  water  a  day, 
and  while  she  took  this  quantity  the  attacks  ceased,  this  coinciding 
with  t^e  observation  of  Dr.  Tyson  (see  chapter  vi.)  on  the  effects  of 
Vichy  Water  on  Migraine. 

She  has  now  been  on  this  treatment  for  three  years,  with  the 
same  good  results.    If  the  water  is  stopped,  the  attacks  return. 

This  reminds  one  of  the  value  attached  to  the  use  of  alkalies  as 
additions  to  the  bromides  in  epilepsy  by  the  late  Dr.  Badcliff  {Prac- 
titioner,  1883,  vol.  xxx.,  p.  95).  Dr.  Badcliff  used  potash  salts,  and 
Dr.  Mordhorst  soda  salts,  but  probably  the  effect  was  the  same. 

In  the  first  case  the  alkali  met  with  a  large  amount  of  urate,  and 
brought  into  the  blood  on  the  day  of  the  attack  more  than  it  could 
hold  in  solution,  hence  there  was  for  a  time  considerable  collsemia, 
resulting  in  high  blood  pressure  sufficient  to  produce  a  fit. 

In  the  other  case  where  the  alkali  was  taken  steadily,  the  quan- 
tity of  uric  acid  was  probably  never  so  large,  and  the  alkali  not  only 
provided  for  a  steady  excretion  of  uric  acid,  thus  preventing  fluctua- 
tions (the  great  cause  of  attacks  both  of  headache  and  epilepsy),  but 
was  able  to  hold  the  whole  of  the  uric  cusid  passing  through  the 
blood  in  fairly  good  solution  (see  remarks  in  chapter  v.),  so  that 
collffimia  was  never  severe.  But  as  soon  as  the  alkali  was  stopped, 
fluctuations  in  excretion  again  returned,  and  these  presently  sufficed 
to  reproduce  the  fits. 

It  is  by  producing  such  fluctuations  in  urate  excretion  as  are 
seen  in  fig.  13  that  lead  and  other  metals  produce  fits  and  are 
injurious  in  epilepsy;  and  apart  from  the  action  of  any  metals, 
similar  fluctuations  are  evidenced   by  the  feelings  of  well-being 
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often  preceding  a  fit,  so  often  in  fact  that  patients  themselves  look 
on  them  as  warnings.  I  also  owe  to  Dr.  Mordhorst  the  copy  of  a 
paper  by  Dr.  Ackermann,  "  Zur  Aetiologie  der  Epilepsie,"  from 
Zeitsch.  fur  die  Bekandlung  Schwachsinniger  und  Epileptischery 
1897,  Nr.  2. 

Beference  is  there  made  to  Dr.  Mordhorst's  cases  and  to  my 
writings  on  epilepsy,  and  it  is  suggested  that  the  cause  of  this 
disease  is  direct  irritation  either  of  nerves  or  nerve  centres  by  uric 
acid,  thrown  down  by  a  local  or  general  diminution  of  the  alkalinity 
of  the  blood. 

The  natural  outcome  is  the  treatment  of  the  disease  by  alkali  in 
the  form  of  Wiesbaden  gout  water,  and  several  cases  are  related 
showing  improvement,  though  some  are,  just  as  with  diet,  worse  at 
first  and  better  later.  Doubtless  in  these  cases  there  was  at  first 
too  much  uric  acid  for  the  alkali  to  hold  in  complete  solution. 

There  are  several  points,  however,  in  the  above  etiology  with 
which  I  cannot  agree,  and  it  also  fails  to  explain  all  the  phenomena. 
How,  for  instance,  can  any  local  irritation  of  nervous  tissues 
account  for  the  pain  of  headache  or  its  relation  to  position  and  blood 
pressure  ?  How  can  we  explain  the  action  of  nitrites  or  the  value 
of  compression  of  the  carotids  in  relieving  headache  or  epilepsy,  or 
again,  the  use  of  venesection  in  uraemia  ?  It  is  true  this  latter  may 
remove  a  small  portion  either  of  the  acid  or  of  uric  acid,  but  its  most 
obvious  effect  is  surely  that  on  blood  pressure. 

Again,  acids  are  often  useful  both  in  epileptic  fits  and  in  the 
headache  and  drowsiness  that  precede  or  follow  them,  and  the 
nitrites  also  diminish  the  alkalinity  of  the  blood.  I  think  the  only 
possible  explanation  of  all  the  phenomena  is  that  the  fits  are  due  to 
high  blood  pressure  with  or  without  heart  failure ;  that  the  high 
blood  pressure  is  due  to  coUsBmia,  which  again  depends  on  the  quan- 
tity of  uric  acid  available  and  its  complete  or  incomplete  solubility 
in  the  blood,  which  explains  the  observed  effects  of  the  alkalies  used. 
Among  points  of  interest  I  notice  Dr.  Ackermann  insists  strongly 
3n  the  absence  of  demonstrable  changes  in  the  anatomy  of  the 
nervous  system,  and  the  impossibility  of  reconciling  any  such 
changes  with  the  irregular  phenomena  of  the  attacks. 

He  is  inclined  to  think,  however,  that  epilepsy  cannot  be  ex- 
plained without  a  disposition  to  formation  of  excess  of  uric  acid  (or 
the  uric  acid  diathesis),  and  also  supposes  a  special  disposition  of  the 
nervous  system  in  pregnant  women  during  and  after  labour,  and  in 
children.  All  these  points  can,  however,  be  explained  by  the  influ- 
ence of  these  physiological  conditions  on  the  formation,  solubility. 


Digitized  byLjOOQlC 


EPILEPSY,   CONVULSIONS,   AND   HY8TBBIA  297 

and  excretion  of  urio  acid,  and  if  there  is  any  disposition  of  the 
nervous  system,  it  has  reference  only  to  the  size  of  the  arteries  sup- 
plying the  brain. 

He  refers  also  to  the  difficulty  in  explaining  the  absence  of 
uraemic  phenomena  in  cases  of  anuria,  but  here  again,  though  the 
blood  may  contain  excess  of  urea,  it  will  also  probably  contain  plenty 
of  acid  salts.  It  will  therefore  be  at  least  for  some  time  a  poor  solvent 
of  uric  acid,  and  there  will  be  no  severe  collaamia  and  high  blood 
pressure,  such  as  occurs  in  ursamia,  till  near  the  end ;  when  with 
a  general  failure  of  nutrition  and  strength  the  blood  becomes  again 
perhaps  a  good  solvent  of  uric  acid,  and  more  or  less  collaemia 
results. 

He  lays  stress  on  the  many  points  of  resemblance  between 
uraemia  and  epilepsy,  and  there  are  obviously  more  points  of  re- 
semblance when  we  consider  the  headache,  the  eye  symptoms,  and 
the  high  blood  pressure  changes. 

Dr.  A.  J.  Hubbard,  of  Hemel  Hempstead,  makes  the  interesting 
suggestion  that  the  convulsions  of  bottle-bed  infants  are  partly 
due  to  the  fact  that  in  taking  cow*s  milk,  which  contains  one- 
third  more  casein  than  human  milk,  they  are  relatively  on  a 
highly  nitrogenous  diet  and  hence  form  some  excess  both  of  uric 
acid  and  urea.  He  has  also  found  that  salicylate  of  soda  is  of 
far  more  value  in  the  treatment  of  these  troubles  than  the  alkalies 
commonly  prescribed. 

Diagnosis. — ^The  time  has  not  yet  arrived  for  dogmatising ;  but 
where  epileptic  fits  have  recurred  with  more  or  less  periodicity  for  a 
long  time,  and  resemble  migraine  in  their  relation  to  dyspepsia, 
muscular  exertion,  or  menstruation ;  where  they  are  accompanied 
by  scanty  urine,  and  preceded  by  a  slow  and  faltering  pulse,  with 
altered  capillary  circulation  ;  when  also  there  is  no  syphilis  or  other 
organic  cause,  I  suggest  that  they  may  be  due  to  the  efifects  of  uric 
acid  on  the  circulation  in  the  skull  or  on  the  action  of  the  heart,  and 
that  further  investigation  or  treatment  from  that  point  of  view  is 
indicated. 

The  Indications  for  Treatment  are  much  the  same  as  in  migraine. 
An  attempt  may  be  made  to  break  through  the  fits,  or  the  attendant 
stupor  and  headache,  by  the  use  of  such  drugs  as  acids,  calomel, 
morphine  or  the  nitrites,  with  or  without  temporary  compression  of 
the  carotid.* 


*  For  oases  where  this  was  done,  see  Lancet^  1892,  vol.  i.,  p.  358,  and  vol.  ii., 
662. 
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I  have  seen  many  cases  where  aoids  relieved  the  stupor  and 
headache  that  follow  the  fits,  and  in  some  the  patients  would  ask 
for  their  dose  as  they  regained  consciousness.  It  is  interesting 
to  rememher  that  a  drug  which  was  at  one  time  regarded  as  a 
specific  for  epilepsy,  viz.,  nitrate  of  silver,  acts  in  exactly  the  same 
way  as  the  acids  and  other  drugs  mentioned  above.  If  epilepsy  is 
due  to  uric  acid  in  the  blood,  it  follows  that  it  may  be  temporarily 
relieved  by  uric  acid  precipitants.  And,  if  the  precipitation  is 
thorough,  the  tissues  may  act  like  a  uric  acid  filter  and  keep  the 
blood  clear  for  some  time.  Thus  in  the  Therapeutic  Oazette,  18%, 
January  15,  p.  30,  some  cases  of  epilepsy  are  reported  as  beiog 
cured  by  nitrate  of  silver,  and  it  is  remarked  that  argyria  relieves 
many  nervous  troubles;  but  argyria  means  not  only  a  deposit  of 
silver,  but  a  deposit  of  urate  of  silver,  as  I  shall  explain  in  the 
case  of  lead  in  chapter  x.,  and  the  extensive  deposit  of  urates  in  the 
fibrous  tissues  of  the  body  means  (just  as  in  gout,  see  chapter  xv.) 
that  the  blood  is  for  a  long  time  relatively  clear  of  urates,  hence  there 
is  no  collsernia  to  cause  epilepsy  or  other  nervous  troubles. 

The  diet  treatment  must  often  be  very  strict,  and  milk  in  small 
quantities  the  only  animal  food,  or  better  still,  perhaps,  only  the 
dry  diet  of  bread  stuffs  and  fruit  advocated  in  chapter  xvii.  There 
must  be  no  soup,  meat  extracts,  strong  tea  or  coffee,  for  it  is  useless 
to  stop  meat  and  admit  substances  of  the  same  nature  which  are  in- 
nutritious.  When  the  heart  is  strong  and  the  fits  seem  to  be  due  to 
the  effects  of  higlf  blood  pressure  on  the  circulation  of  the  brain, 
powerful  purgation  and  a  rather  poor  diet  may  not  be  bad  treat- 
ment, but  where  the  heart  is  weak  and  the  fits  seems  to  be  due 
to  its  temporary  failure  before  high  blood  pressure,  every  care 
should  be  taken  to  reduce  uric  acid  without  unduly  reducing  urea 
and  nutrition,  and  it  may  be  well  perhaps  to  try  for  a  time  the  use 
of  some  digitalis,  which  I  mentioned  as  having  been  found  useful  by 
Dr.  S.  West.  I  find  that  many  epileptics  have  very  high  blood 
pressure ;  thus,  a  patient  I  saw  recently,  who  had  had  fits  for 
years  and  was  a  great  drinker  of  tea,  had  a  blood  pressure  of  180 
between  the  attacks.  It  may  be  as  well  to  point  out,  with  regard 
to  diet  treatment,  that  in  this  disease  as  in  headache,  mental  de- 
pression and  chlorosis  (see  fig.  60)  the  first  effect  of  strict  diet  may 
be  a  temporary  increase  of  coUasmia  and  hence  an  increase  in  the 
frequency  and  severity  of  the  fits.  I  mentioned  this  in  an  article 
on  the  treatment  of  these  diseases  in  the  Spring  and  Summer 
Number  of  Brain,  1897,  and  pointed  out  that  it  was  necessary  to 
guard  against  discouragement  either  of  patient  or  doctor,  as  this 
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temporary  increase  is  one  more  proof  of  its  relationship  to  the 
excretion  of  uric  acid  and  collsemia,  and  shows  that  the  diet  has 
only  to  be  continued  to  produce  relief  or  cure.  I  notice  that 
many  recent  writers  are  stating,  as  the  results  of  their  &perience, 
that  long-continued  milk  diet  frequently  diminishes  both  the  num- 
ber and  severity  of  the  convulsions. 

My  own  practical  results  continue  to  be  very  encouraging,  and  I 
hear  from  many  others  of  good  results  with  diet  after  bromides  had 
failed. 

I  agree  with  Dr.  E.  J.  Spratling  {Journal  of  Nervous  and  Mental 
Disease,  May,  1899),  that  recovery  is  only  to  be  recorded  in  the  case  of 
patients  who  have  for  two  consecutive  years  been  free  from  epileptic 
attacks,  and  it  takes  time  to  get  records  of  these.  I  think  in  many 
cases  the  result  will  be  (as  in  migraine)  rather  a  great  reduction  in 
the  severity  and  number  of  the  attacks,  than  complete  recovery. 

I  have,  however,  got  some  marked  results  with  diet  alone  as 
r^ards  frequency  and  severity  of  attacks  (the  relatives  often  regard- 
ing the  patients  as  cured,  and  wishing  to  relax  the  diet  rules),  and 
my  results  have  been  so  good  that  I  have  not  had  to  attempt  the 
severe  purging. 

Among  children  I  have  records  of  several  cases  that  have  safely 
passed  the  above-mentioned  time  limit,  and  several  of  adults  where 
the  attacks  have  been  nearly  as  markedly  diminished  as  my  own 
headaches;  others  again,  though  showing  a  decided  diminution, 
still  have  frequent  attacks.  One  of  these  had  in  1899  62  attacks. 
Diet  was  begun  in  the  middle  of  1900,  and  there  were  in  this  year 
54  attacks,  in  1901  41  attacks,  and  so  far  in  1902  they  are  keeping 
about  the  same  level  as  in  1901. 

'  Not  a  few  sufferers  have  become  so  saturated  with  the  idea  that 
epilepsy  is  an  incurable  disease,  that  they .  will  only  give  the  diet  a 
half-hearted  trial,  and  if  it  does  not  do  the  impossible,  and  still  more 
it  the  attacks  are  more  frequent  at  first,  they  give  it  up  and  yield  to 
their  craving  for  meat  and  other  stimulants. 

Nothing  except  a  diet  treatment  of  twelve  to  eighteen  or  twenty- 
four  months  is  worth  doing ;  though  long  before  that,  and  even  in  or 
after  the  first  few  months,  there  should  be  a  distinct  improvement. 

If  this  does  not  occur,  if  the  blood  pressure  still  remains  high 
and  the  capillary  circulation  defective,  more  active  measures,  as  the 
purging  treatment,  or  the  starvation  treatment  advised  for  migraine, 
may  be  tried  ;  or  these  may  be  begun  from  the  first  in  severe  cases 
associated  with  very  high  blood  pressure  and  very  defective  capiUeiry 
circulation. 
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And  in  all  cases  the  effects  of  treatment  on  the  blood  pressure  and 
circulation  must  be  considered. 

In  very  acute  conditions  of  puerperal  and  uremic  convulsions 
the  blood  pressure  and  capillary  circulation  must  be  observed  in  the 
same  way  and  the  treatment,  directed  on  the  same  lines. 

Some  very  interesting  cases  of  puerperal  eclampsia  treated  by 
morphine  and  other  retentives  of  uric  acid,  as  liq.  ammon.  acet.,  are 
recorded  by  Mr.  G.  E.  Fitzgerald  in  the  British  Medical  Journal 
(1900,  vol.  ii.,  p.  1496).  Here  the  n\orphine  clearly  did  better  than 
anything  else,  and,  as  Mr.  Fitzgerald  remarks,  without  any  sign  of 
bad  effect. 

We  may  here  call  to  mind  the  great  value  of  morphine  in  reliev- 
ing' the  uric  acid  headache  when  everything  else  fails ;  no  doubt  in 
both  cases  it  clears  the  blood  of  uric  acid  as  nothing  else  will  do. 

With  regard  to  fluids,  no  false  ideas  about  elimination  of  poisons 
by  the  kidney  should  induce  us  to  deluge  a  patient  with  liquids, 
which  only  give  a  strong  heart  and  obstructed  capillaries  the  power 
to  raise  blood  pressure  to  a  dangerous  height,  and  increase  the 
dangerous  oedema  of  the  brain  membranes. 

We  shall  not  fall  into  this  error  if  we  remember  that  uric  acid 
controls  the  circulation  and  the  excretion  of  water  from  the  kidneys, 
while  the  excretion  of  water  does  not  in  any  way  control  the  elimina- 
tion of  uric  acid,  and  also  that  almost  the  only  value  of  purgation 
in  these  conditions  is  the  quantity  of  fluid  removed  from  the  blood 
vessels,  and  the  accompanying  fall  of  general  blood  pressure  which 
we  can  watch  and  measure. 

The  only  rational  treatment  of  cerebral  hasmorrhage  having  an 
almost  identical  relation  to  high  blood  pressure  is,  it  seems  to  me, 
the  above  purging  and  venesection,  with  starvation  and  withholding 
of  fluids,  many  of  which  measures  are  used  at  present,  but  only  in  a 
half-hearted  manner.  Those  who  wish  to  succeed  in  bad  cases  must 
use  them  quickly,  decidedly,  and  in  combination,  watching  only  their 
effects  on  blood  pressure.  In  these  cases  with  diminished  food  and 
the  help  of  a  little  fruit  I  have  reduced  total  fluids  to  1  pint  or  even 
i  pint  in  a  week. 

I  believe  few  or  no  patients  have  ever  died  from  undue  reduction 
of  blood  pressure  ;  while  hundreds  and  thousands  have  died  from  its 
insufficient  reduction. 
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CHAPTER  VIII. 


Mental  Disease,  Fatique,  and  Syncope. 

Mental  depression  is  a  oonoomitant  symptom  of  the  uric  acid 
headache,  and  by  influencing  uric  acid  I  could  produce  or  remove  it 
with  the  other  symptoms  {Practitioner,  November,  1888,  paper  on 
«<  Mental  Depression  and  the  Excretion  of  Uric  Acid  "). 

The  condition  which  accompanies  the  uric  acid  headache  is  one 
of  duiness  and  inability  for  effort,  either  mental  or  bodily,  with  forget- 
fulness  of  names  of  persons  and  things.  It  isf  closely  related  on  the 
one  hand  to  sleepiness,  and  on  the  other  to  a  mental  disposition  to 
take  the  worst  possible  view.  In  this  condition  self-reliance  is  gone, 
a  feather  weight  will  crush  to  the  dust,  and  the  greatest  good  fortune 
will  fail  to  cheer. 

A  considerable  amount  of  irritability  and  bad  temper  will  be 
manifested,  so  that  those  around  a  sufferer  are  soon  able  to  diagnose 
the  condition  for  themselves. 

I  believe  that  mental  depression  js  occasioned  by  a  slighter  grade 
of  the  same  condition  that  produces  the  uric  acid  headache ;  that  is 
to  say,  by  a  less  intense  coUaemia,  or  by  coUsemia  associated  with 
debility  or  weakness  of  the  heart,  which  prevent  the  great  rise  of 
blood  pressure  which  occasions  the  headache.  While  I  now  rarely 
or  never  have  enough  uric  acid  to  produce  a  bad  headache,  I  still 
occasionally  have  enough  to  produce  some  irritability  and  mental 
depression,  though  this  also  is  slight  in  comparison. 

All  those  who  call  themselves  nervous  or  are  said  to  suffer  from 
nervousness  and  who  are  suffering  from  mixed  conditions  of  anxiety 
and  depression,  will  be  found  to  have  a  slow  collsemic  circulation 
with  its  various  consequences.  Nervousness  is  known  to  be  often 
associated  with  rheumatism  ;  when  the  uric  acid  is  in  the  joints  and 
fibrous  tissues  patients  are  rheumatic,  but  relatively  strong  in  nerve ; 
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but  when  it  is  in  the  blood  interfering  with  the  circulation  in  the 
brain,  they  are  no  longer  rheumatic,  but  are  depressed  and  nervous. 

Clear  the  blood  of  uric  acid  by  any  of  the  drugs  producing 
retention,  and  as  blood  pressure  falls,  the  pulse  rate  quickens,  the 
urine  increases,  the  mental  condition  alters,  ideas  flash  through  the 
brain,  exercise  of  mind  and  body  is  a  pleasure,  the  impossible  is 
within  reach,  and  misfortunes  slide  like  water  off  a  duck's  back.  To 
such  a  terrible  extent  are  we  the  creatures  of  the  circulation  in  the 
brain. 

Some  assert  that  men  seek  for  oblivion  when  they  take  opium, 
cocaine,  &c.  I  believe  this  to  be  an  error.  I  would  exchange  an 
eternity  of  oblivion  for  one  hour  with  my  cerebral  circulation  free 
from  uric  acid.  Opium  or  cocaine  will  free  it,  and  are  therefore 
sought. 

In  all  cases  the  cause  of  the  misery  is  central  (the  circulation  in 
the  brain),  but  the  mind,  perturbed  in  its  action,  seizes  first  on  one 
subject  and  then  on  another  about  which  to  worry  itself.  While  the 
bad  circulation  continues,  these  sorrows  are  just  as  real  to  the 
sufferer  as  if  they  arose  from  serious  external  conditions. 

Soon  after  my  first  paper  on  mental  depression  (Practitioner, 
previous  reference).  Professor  Lange,  of  Copenhagen,  kindly  sent 
me  a  monograph  which  he  published  in  1886  on  periodical  depression 
and  its  connection  with  the  uric  acid  diathesis  {Om  Periodische 
Depressions  Zustdnde^  Cobenhavn,  1886). 

His  clinical  observations  and  treatment  ran  parallel  to  my  own, 
but  he  knew  at  that  time  nothing  about  the  relation  of  the  dis- 
turbance of  function  to  collsBmia,  and  merely  treated  the  uric  acid 
diathesis,  which  he  had  found  by  clinical  observation  to  be  related  to 
this  periodical  depression. 

His  observations  and  cHnical  experience  confirm  my  own,  but  he 
had  not  grasped  the  real  pathology  of  the  trouble. 

In  a  review  of  some  of  my  researches  on  uric  acid.  Dr.  G.  Hoff- 
mann (Prager  Med.  Woch.y  1889,  No.  28)  mentioned,  in  reference  to 
my  assertion  that  acids  cleared  the  blood  of  uric  acid  and  produced 
a  condition  of  mental  brillifluicy,  that  there  is  a  proverb  current  of 
which  he  speaks  as  follows  :  *'  Es  ist  ganz  merkwiirdig  dass  in  West- 
bohmen,  vielleicht  auch  anderswo,  das  Volk  den  sauren  Speisen 
eioen  giinstigen  Einfluss  auf  die  Gemiithsstimmung  zusschreibt; 
wenigstens  ist  dort  das  Sprichwort,  'saur  macht  lustig  gskng  und 
gabe.'  "  This  is  exactly  my  experience,  and  acids  do  it  by  affecting 
uric  acid. 

Blood  pressure  is  directly  proportional  to  the  amount  of  uric  acid 
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circulating  in  the  blood,  but  blood  pressure  means,  and  is  due  to, 
obstruction  of  capillaries ;  therefore  obstruction  of  capillaries  is  pro- 
portional to  the  anaount  of  uric  acid  in  the  blood. 

Obstruction  of  the  capillaries  in  the  brain  means,  probably,  stasis 
and  hypersemia  in  the  brain.  Therefore,  ceteris  paribus,  stasis  and 
hyperaemia  in  the  brain  are  proportional  to  the  uric  acid  in  the 
blood. 

In  mental  activity  and  excitement  the  brain  is  large  and  its 
cortex  hypersemic,  and  under  opposite  conditions  relatively  small 
and  anaemic.     It  is  also  anaemic  in  sleep. 

Dr.  8.  G.  Burnett,  in  a  lecture  on  **  The  Diagnosis  of  Incipient 
Melancholia"  (New  York  Medical  Journal,  May,  1891,  p. 497),  says: 
'*  In  melancholia  there  is  a  dejected  and  subdued  appearance  v^ith 
decreased  activity  of  mind  and  body,  slow  defective  mental  reflexes, 
and  a  delirium  of  self-reproach  and  persecution.  Meynert  believes 
the  symptoms  found  in  melancholia  are  the  result  of  an  anaemic 
condition  of  the  cerebral  cortex.  Clinically  we  know  that  an 
abnormally  anaemic  condition  of  any  organ  means  starvation, 
followed  by  a  decrease  and  change  in  function,  and  if  continued 
long  enough  the  condition  must  become  degenerative  in  character." 
It  seems  probable  that  stasis  and  hyperaemia  affect,  in  the  same  way 
as  anaemia,  the  interchanges  between  the  blood  and  the  tissues  of  the 
brain  ;  hence  their  effects  are  similar  or  identical. 

Among  symptoms  of  incipient  melancholia  this  writer  lays  stress 
upon  pain  in  the  back  of  the  neck  (nuchalalgia),  insomnia  and 
mental  depression.  From  this  description  of  nuchalalgia  it  seems 
to  be  identical  with  my  uric  acid  headache,  which,  when  severe,  is 
right  in  the  centre  of  the  occiput,  just  above,  the  insertion  of  the 
ligamentum  nuchae.  About  insomnia  accompanied  by  high  tension 
Sir  W.  H.  Broadbent  and  others  have  written. 

It  seems  probable  that  when  insomnia  is  associated  with  high 
blood  pressure  the  cerebral  arteries  are  distended  (just  as  the  arterio- 
meter  shows  the  radial  artery  to  be  under  similar  conditions),  and 
are  unable  to  shut  off  the  blood  to  the  extent  required  to  produce 
the  anaemia  of  sleep.  But  the  moment  the  pressure  is  reduced  by  a 
drug  like  calomel,  sleep  supervenes,  and  this  effect  is  often  so 
marked  that  patients  may  scarcely  believe  they  have  not  been  given 
a  dose  of  opium.  Indeed,  the  soporific  effects  of  opium  may  be  due 
at  least  in  part  to  its  power  of  lowering  blood  pressure.  It  is  inter- 
esting that  collaemic  sufferers  from  insomnia  complain  not  that  they 
do  not  get  to  sleep  in  the  p.m.  hours  when  coUaemia  is  slight,  but 
that  they  wake  in  the  early  a.m.  hours,  when  coUaemia  is  most  likely 
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to  be  severe,  and  cannot  again  get  to  sleep.  The  proper  diet  treat- 
ment of  collsBmia  has  in  such  cases  been  most  successful. 

The  great  point  about  mental  depression  due  to  uric  acid  is 
that  it  is  periodic,  in  which  it  resembles  the  uric  acid  headache  and 
the  fits  due  to  the  same  cause.  Where  depression  is  chronic  with 
little  fluctuation,  it  is  more  probably  due  to  morbus  cordis  or  other 
organic  cause,  than  to  uric  acid,  though  this  may  intensify  the  effects 
of  organic  disease. 

We  have  then  a  condition  of  mental  depression,  between  which 
and  melancholia  with  delusions  I  agree  with  Sir  W.  H.  Broadbent 
in  believing  that  there  is  no  absolute  line  of  demarcation  (see 
Croonian  Lectures,  1887).  This  depression  is  due  to  a  certain 
amount  of  stasis  and  hyperaemia  in  the  brain  produced  by  high 
blood  pressure  resulting  from  excess  of  uric  acid  in  the  blood 
(collsBmia).  The  depression  should  bear  the  same  relation  to  the 
excretion  of  uric  acid  as  other  diseases  of  which  I  have  spoken,  and 
the  factors  influencing  uric  acid  should  be  of  account  here. 

In  physiological  conditions  we  have  evidence  that  there  is  more 
uric  acid  in  the  urine,  and  in  the  blood  in  the  alkaline  tides  of  the 
day  than  at  night,  that  the  excretion  of  uric  acid  is  relatively  greater 
in  the  summer  than  in  the  winter,  and  that  consequently  there  is 
more  in  the  blood  in  the  former  than  in  the  latter  (see  figs.  3  and  4). 

Therefore,  mental  depression  due  to  uric  acid  should  be  worse  in 
the  morning  hours  and  in  the  spring  and  summer.  A  good  many 
are  also  distinctly  worse  during  the  afternoon  alkaline  tide,  about 
afternoon  tea  time ;  and  a  fact  of  interest  was  brought  to  my  notice 
by  an  intelligent  patient,  who  found  that  if  he  took  a  cold  bath  in 
the  morning,  afternoon  depression  was  always  worse.  He  was 
advised  by  the  late  Dr.  Todd,  of  King's  College  Hospital,  to  give 
this  up,  and  he  then  found  he  was  relatively  free  from  depression  in 
the  afternoon. 

Dr.  Todd  had  evidently  found  out  empirically  that  mental  de- 
pression in  the  afternoon  was  sometimes  a  result  of  a  morning  cold 
bath,  a  matter  there  is  now  no  difficulty  in  understanding.  For  it  is 
obvious  that  if  the  cold  bath  £bnd  the  exertion  of  taking  it  acted  as 
stimulants  to  nutrition,  causing  a  rise  of  urea  ^nd  acidity,  they 
would  diminish  the  excretion  of  uric  acid  in  the  morning,  and  the 
amount  so  held  back  would  probably  pass  through  the  blood  in  the 
afternoon  alkaline  tide  (as  in  the  artificial  headache,  chapter  vi.), 
and  account  for  the  observed  increase  of  depression.  A  warm 
bath  on  the  other  hand  would  increase  excretion  in  the  morning 
and  leave  less  for  the  afternoon,  and  in  the  same    way    some 
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exercise  with  perspiration  in  the  early  morning  hours  will  increase 
the  quantity  of  uric  acid  excreted  in  those  hours  (see  fig.  46) ;  there 
will  be  little  left,  for  afternoon  excretion  and  well-being  may  take 
the  place  of  the  usual  depression  (see  also  fig.  40). 

In  my  first  paper  in  the  Practitioner  I  noted  that  in  France  the 
July  suicides  far  outnumber  those  in  any  other  month,  and  suggested 
that  the  effect  of  season  on  the  excretion  of  uric  acid  might  give  a 
simple  explsmation.  I  see  some  French  statistics  quoted  in  the 
Lancetf  1893,  vol.  i.,  p.  1413,  show  that  of  all  suicides  31  per  cent, 
occur  in  spring,  26  per  cent,  in  summer,  21  per  cent,  in  autumn, 
and  22  per  cent,  in  winter.  Probably  the  autumn  (the  first  cold 
after  the  plus  excretion  in  the  summer)  furnishes  the  lowest  urate 
excretion  of  the  year,  just  as  spring  (the  first  warmth  after  the 
retention  of  the  cold  season)  furnishes  the  largest  urate  excretion 
(fig.  4).  I  note  also  that  Sir  John  Sibbald  is  reported  as  saying 
{British  Medical  Jowmal^  1900,  vol.  i.,  p.  497 :  **  The  gradual  rise 
in  the  suicide  rate  from  the  months  of  November,  December  and 
January  to  the  months  of  May,  June  and  July,  and  the  gradual  fall 
after  these  summer  months,  is  one  of  the  most  remarkable  facts  in 
vital  statistics,  the  proportional  progress  from  month  to  month 
being  almost  identical  for  all  countries  north  of  the  equator.** 
Doubtless  south  of  the  equator  the  suicide  rate  of  the  months 
is  reversed,  and  the  effects  of  temperature  on  the  solubility  of  uric 
acid  in  the  blood  will  some  day  be  acknowledged  to  give  the  only 
complete  explanation  of  the  facts. 

I  also  believe,  and  have  collected  records  of  such  cases  that 
suicide  is  more  often  committed  in  those  hours  of  the  day  when 
the  excretion  of  uric  acid  and  coUsemia  are  greatest. 

I  obtained  cuttings  of  all  the  cases  of  suicide  in  the  daily  and 
weekly  papers  for  about  twenty  days,  at  the  end  of  March  and 
beginning  of  April  of  1894. 

The  total  number  thus  tabulated  was  99,  but  four  were  recorded 
so  indefinitely  that  nothing  could  be  said  as  to  the  hour. 

Of  the  remaining  95  cases,  in  66  the  hour  was  definitely  stated, 
but  in  29  it  was  only  given  as  morning,  afternoon,  evening  or 
night. 

Now,  on  dividing  the  24  hours  into  two  parts,  from  6  a.m.  to 
6  p.m.,  and  from  5  p.m.  to  5  a.m.,  we  get  probably  the  largest 
excretion  of  uric  acid  in  the  12  hours,  5  a.m.  to  5  p.m.,  and  the 
smallest  excretion  in  the  12  hours,  5  p.m.  to  5  a.m.  (see  figs.  1,  2, 
3  and  38). 

Taking  the  66  cases  in  which  the  hour  of  the  fatal  act  is 
20 
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definitely  stated,  we  get  in  the  12  hours  5  a.m.  to  5  p.m.  37, 
and  in  the  other  12  hours  29. 

Of  the  29  less  definitely  stated  cases,  14  were  in  the  morning, 
9  in  the  afternoon,  5  in  the  evening  and  1  in  the  night,  and  here 
again  is  a  preponderance  of  alkaline  tide  hours. 

I  should  not  expect  more  than  a  preponderance  in  the  normal 
collsBmia  hours,  because  we  are  here  comparing  pathology  with 
physiology ;  and  when  digestion  has  been  thoroughly  upset,  plus 
excretion  with  coUsemia  and  consequent  depression  may  continue 
through  the  24  hours. 

Some  interesting  facts  have  appeared  in  the  medicai  papers ; 
thus  in  the  Lancet  of  July  28,  1894,  the  Paris  correspondent  gives 
notes  of  an  epidemic  of  suicide  then  occurring  in  France,  in  which 
he  points  out  that  it  coincides  with  the  onset  of  hot  weather,  and 
that  the  fatal  act  appears  to  be  most  often  committed  between  the 
hours  of  6  a.m.  and  12  noon. 

In  a  letter  to  the  Lancet,  August  11,  1894, 1  showed  that  gout, 
which  corresponds  with  retention  of  uric  acid  and  its  absence  from 
the  blood,  affects  exactly  the  opposite  poles  both  of  the  day  and 
year,  being  at  its  worst  in  the  evening  hours  and  at  its  best  in  the 
morning  hours,  and  (on  the  authority  of  Sydenham)  worst  in 
February  and  best  in  the  warm  months. 

The  Lancet  of  August  17,  1895,  has  an  annotation  in  which  they 
refer  to  my  letter  and  acknowledge  that  my  suggestions  exe  hel{rful ; 
but  they  end  with  the  conclusion  that  suicide  is  due  to  moral  failure, 
and  is  not  to  any  great  extent  connected  with  physical  conditions. 

This  is  a  conclusion  which  appears  to  me  to  be  absolutely  wrong, 
and  against  the  weight  of  evidence.  Why  does  moral  failure  show 
seasonal  variations  ? 

In  my  own  experience  of  mental  depression  I  find  it  so  insidious 
in  its  onset  that,  even  knowing  what  I  do  of  its  collsemic  causes,  I  have 
the  utmost  difficulty  in  realising  that  things  are  not  really  all  wrong, 
and  that  a  mere  dose  of  calomel  will  make  them  seem  bright.  And 
if  I  am  thus  deceived,  how  much  more  those  who  understand  nothing 
of  physical  causation  ?  The  finaJ  cause  of  suicide  is  usually  some 
apparent  trifle  which  however  appears  at  the  time  a  terrible  reality 
to  the  sufferer. 

As  to  moral  sense,  reason  and  resolution,  they  simply  do  not 
exist  in  such  conditions. 

A  man  is  in  fact  temporarily  insane,  and  differs  only  in  degree, 
not  in  kind,  from  the  habitual  inmate  of  an  asylum.  The  one  is  held 
to  be  morally  irresponsible.    The  other,  according  to  the  Lancet,  is 
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not  SO.  I  feel  sure  that  greater  knowledge  will  compel  us  to  a 
different  view. 

In  the  British  Medical  Journal,  1895,  vol.  i.,  p.  378,  it  is  pointed 
out  that  suicides  are  most  frequent  between  45  and  55,  this  being 
exactly  the  age  at  which  metabolism  and  nutrition  begin  to  slacken, 
and  the  uric  acid  stored  up  in  previous  years  to  pass  through  the 
blood.  These  also  are  the  years  in  which  high  blood  pressure  and  its 
results — sleeplessness,  mental  depression,  causeless  worry,  chronic 
Bright's  disease,  and  cerebrstl  haemorrhage  begin  to  be  troublesome. 

In  my  opinion  these  mental  and  physical  diseases  cannot  be 
treated  apart.  Those  who  before  the  fatal  act  were  sleepless,  un- 
happy, and  worried  about  trifles,  were  suffering  from  well-marked 
disease  of  the  circulation,  and  should  have  received  definite  treat- 
ment in  addition  to  moral  suasion. 

The  fact  that  suicide  shows  marked  fluctuations  corresponding 
with  the  daily  and  yearly  fluctuations  in  the  excretion  of  uric  acid 
proves  that  it  is  intimately  connected  with  collaemia,  but  I  do  not 
deny  that  there  are  often  organic  factors  ba  well,  e.g.,  morbus  cordis 
or  visceral  diseases^  and  yet  the  uric  acid  may  to  some  extent 
determine  the  result  and  its  time  relations. 

I  believe  also  that  the  irritability  and  bad  temper  of  colladmia,  due 
to  the  stasis  and  hyperssmia  it  brings  about,  may  account  for  a  certain 
number  of  murders.  They  stlso  have  a  seasonal  variation,  smd  May, 
indeed,  has  been  called  the  month  of  suicides  and  murders  {Lancet, 
1890,  vol.  i.,  p.  1208). 

May  is  one  of  the  first  months  in  which  there  is  decided  warmth, 
and  with  the  falling  acidity  some  of  the  uric  acid  retained  in  the 
winter  begins  to  be  dissolved  in  the  blood,  and  more  or  less  marked 
colladmia  results. 

I  believe  the  above-mentioned  physiological  fluctuation  in  the 
excretion  of  uric  acid,  and  the  concomitant  collaemia,  account  for  the 
observed  fluctuations  in  the  incidence  of  mental  depression,  suicide 
and  murder.  In  the  British  Medical  Journal,  1897,  vol.  i.,  p.  392, 
there  is  the  record  of  a  case  in  which  stupor  cleared  up  completely 
on  the  supervention  of  a  httle  febrile  movement,  and  this  is  regarded 
by  the  observer  as  curious,  but  if  we  bear  in  mind  that  fever  cures 
collaemia,  there  is  nothing  curious  about  it. 

I  brought  some  of  these  points  to  the  notice  of  the  British 
Medical  Association  Meeting  in  Edinburgh  in  1898,  my  paper  on 
<'  Suicide  as  a  Besult  of  Error  of  Diet  *'  being  published  in  the 
Journal  in  September  of  that  year.     A  summary  of  it  may  be  useful. 

There  is  a  daily  high  tide  of  uric  acid  in  the  blood  in  the  a.m. 
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hours,  and  a  low  tide  in  the  p.m.  hours,  due  to  the  solubility 
of  uric  acid  and  dependent  on  the  varying  alkalinity  of  the  blood, 
which  in  its  turn  is  governed  by  hours  for  meals  and  the  acid  or 
alkaline  foods  taken.  In  the  a.m.  hours  (without  food)  alkalinity 
is  high.  In  the  evening  (after  the  daily  meals)  alkalinity  is  low. 
By  reversing  meal  hours,  and  altering  foods,  the  alkstlinity  of  the 
blood  can  be  altered,  and  the  same  can  be  done  with  drugs.  Uric 
acid  with  its  effects  and  symptoms  will  follow  this  lead.  There  are 
daily  secondary  waves  of  plus  uric  acid  due  to  cold,  heat,  altered 
food  hours,  &c.,  and  if  a  pltis  wave  surcharges  the  large  morning 
excretion;  pathological  depression  ensues.  If  a  mirnis  wave  is  added 
to  the  low  evening  tide  marked  well-being  supervenes. 

The  excretion  of  uric  acid  is  generally  an  index  of  the  amount  in 
the  blood.  There  is  a  corresponding  annual  high  tide  of  uric  acid  in 
spring  and  summer  (because  (1)  blood  alkalinity  is  increased  by  heat, 
and  (2)  heat  is  a  direct  solvent) ;  and  an  annual  low  tide  in  autumn 
and  winter  (because  (1)  cold  diminishes  alkalinity,  and  (2)  cold  is  a 
direct  precipitant).  The  seasonal  variations  thus  correspond  with 
the  daily.  When  accidental,  diurnal  and  seasonal  waves  coincide . 
and  flood  the  blood  with  retained  uric  acid  very  serious  pathological 
results  may  occur. 

In  the  Lancet,  1904,  vol.  i.,  p.  1141,  there  is  an  annotation  on 
spring  slackness :  *'  Who  does  not  know  the  enervating  sense  that 
accompanies  the  first  warm  day  of  the  year  ?  "  My  reply  would 
be :  Those  do  not  feel  it  who  have  avoided  the  introduction  of  uric 
acid,  and  have  in  addition  taken  precautions  against  cold,  which 
would  otherwise  cause  retention  during  the  winter  months.  I 
have  also  noted  an  observation  by  Dr.  W.  R.  Dawson  in  the 
Medical  Press,  1904,  vol.  i.,  p.  469,  on  "  Glycosuria  cmd  Insanity," 
which  he  associates  with  depressed  states  of  mind,  so  that  eight 
of  twelve  cases  will  either  be  melancholy  or  more  or  less  depressed. 
Finally  he  points  out  that  in  nine  of  the  cases  the  glycosuria  com- 
menced in  the  months  of  May  or  June,  smd  in  the  tenth  the  second 
appearance  took  place  in  May.  This  is  all  simple ;  there  is  but  one 
cause  of  spring  slackness,  of  depression  and  of  glycosuria,  and  they 
all  occur  in  the  spring,  because  they  are  results  of  the  same  cause. 

In  the  Lancety  1905,  vol.  i.,  p.  222,  Dr.  J.  W.  Russell  discusses 
atmospheric  conditions  and  cerebral  hssmorrhage,  in  which  he  shows 
that  there  is  a  tendency  to  cerebral  haemorrhage  on  days  of  high 
atmospheric  pressure,  and  that  a  rising  thermometer  increases  this 
effect.  I  know  that  a  uric  acid  headache,  which  is  tolerable  in  a 
house  two  or  three  storeys  above  ground,  becomes  decidedly  worse 
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on  descending  to  the  level  of  the  Centrstl  London  Railway.  The 
rise  of  atmospheric  pressure  obviously  increases  the  blood  pressure, 
and  the  increase  of  temperature  favours  the  passage  of  an  increased 
amount  of  uric  acid  into  the  blood.  Hence  such  a  rise  of  tem- 
perature and  pressure  might  just  suffice  to  precipitate  a  cerebral 
haemorrhage  in  those  on  the  verge. 

Climacterical  Fltccttiations. — Similarly  there  are  life  fluctuations. 
(1)  A  retention  or  minus  excretion  of  uric  acid  during  the  rapid 
development  of  youth,  because  a  large  nitrogenous  metabolism 
means  high  acidity  of  the  urine  and  low  alkalinity  of  the  blood. 
This  is  followed  by  a  corresponding  phis  excretion  when  the  rapid 
development  and  metabolism  end.  (2)  A  retention  smaller  but  of 
longer  duration  in  the  high  nutrition  of  strength  and  maturity,  this 
being  specially  marked  in  those  who  take  beer  or  wine ;  and  this  also 
is  followed  by  a  plus  excretion,  as  nutrition  and  activity  fail  with 
advancing  old  age,  and  the  urates  which  caused  gout  in  the  joints  in 
previous  years  now  cause  hi^  blood  pressure,  mental  depression, 
anaemia,  and  gravel  of  declining  years.  The  blood  decimal  gives  an 
exact  indication  of  these  fluctuations,  so  that  a  glance  at  the  mucous 
membranes  is  often  sufficient  to  indicate  the  uric  acid  history  of 
several  months  or  years.  Thus  the  decimal  is  high,  '9,  in  the  rapid 
development  of  youth  and  falls  as  this  ceases,  as  is  best  seen  in  the 
chlorosis  of  girls,  -5 ;  though  boys  often  come  down  to  *7.  It  rises 
later  with  the  high  nutrition  of  maturity  to  *8  or  *9,  only  to  fall  again 
with  old  age  to  •?  or  below  it  (see  chapters  v.  and  xii.). 

Influence  of  Hour,  Season,  and  Food  on  Suicide. — Suicide  ap- 
pears to  be  less  frequent  in  warmer  countries  and  more  frequent  in 
cold;  and  though  it  is  difficult  to  distinguish  between  the  direct 
dietetic  and  climatic  effects,  it  is  probable  that  in  countries  with  the 
longest  smd  coldest  winters  there  will  be  most  retention  of  uric  acid, 
and  consequently  most  excretion  in  the  following  spring  and  summer, 
with  its  result  depression  and  suicide.  Among  countries  of  similar 
temperature,  such  as  England  and  Scotland,  there  is  more  suicide  in 
the  former,  where  most  meat  is  taken  and  beer  is  dnmk,  and  less  in 
the  latter,  where  less  meat  is  taken  and  the  beverage  is  whisky, 
which  is  not  acid.  The  same  applies  to  the  pathology  and  causation 
of  gout.  Suicide  is  believed  to  be  increasing  in  England,  and  so  is 
the  meat  eaten  per  head  ;  and  suicide  is  most  frequent  in  and  near 
large  towns,  where  the  supply  of  meat  is  greater.  It  appears  to 
increase  with  civilisation  and  culture,  but  these  tend  to  go  with 
towns  and  meat-eating,  and  those  who  use  their  brains  are  generally 
led  to  do  so  because  they  have  better  powers  than  others,  and  this 


Digitized  by  LjOOQiC   l 


310  UBIC  ACID — CHAPTER  VHI 

better  power  may  depend  upon  large  cerebral  arteries  more  easily 
affected  by  high  blood  pressure,  as  I  have  pointed  out  in  the  case  of 
migraine  (the  uric  acid  headache)  and  mental  depression. 

Suicide  and  Sex. — The  great  preponderance  of  suicide  in  males 
may  be  dtle  to  several  factors  :  (1)  That  men  are  more  exposed  to 
v^eather  than  women,  and  exposure  may  be  equivalent  to  living  in  a 
colder  climate,  which  we  have  already  mentioned  (see  also  fig.  40). 
(2)  Men  eat  more  meat  than  women.  (3)  Women  excrete  large 
quantities  of  uric  acid  at  or  just  after  the  monthly  period,  so  that, 
other  things  being  equal,  they  will  have  less  retention  and  accumu- 
lation. But  this  monthly  plus  excretion  accounts  for  the  fact  that 
when  they  do  commit  suicide,  it  is  often  at  the  monthly  period. 
Again,  women  suffer  much  leds  than  men  from  gout  on  the  one  hand 
and  stone  and  gravel  on  the  other.  In  the  same  way  life  fluctuations 
explain  why  women  suffer  more  than  men  from  15  to  20  years  of 
age.  The  uric  acid  stored  or  retained  in  the  rapid  nutrition  of  girls 
about  13  or  14  which  ends  about  16  or  17,  passes  through  the  blood 
about  and  after  these  latter  ages,  and  accounts  for  the  blood  and 
circulation  changes  ending  in  chlorosis,  headaches,  depression,  epi- 
lepsy, or  suicide.  On  the  opposite  side  is  the  rapid  nutrition  and 
retention  of  uric  acid  at  13,  with  its  acute  rheumatism ;  in  such 
girls  we  often  get  a  complete  alternation  of  rheimiatism  and  ansemia, 
with  headache,  epilepsy,  depression,  and  suicide  as  more  occasional 
consequences. 

Influence  of  Age. — A  similar  fluctuation  explains  the  increase  of 
suicide  with  oncoming  old  age  (from  45  to  65),  the  uric  acid  then 
coming  through  the  blood  being  the  result  of  the  meat  and  beer  of 
the  high  nutrition  of  maturity ;  and  here  also  mental  depression  and 
suicide  are  associated  with  the  effects  on  the  blood  (anaemia),  and  on 
the  urine  (gravel  and  stone) ;  thus  the  gout  of  45  is  related  to  the 
anaemia  of  65,  as  the  rheumatism  of  13  is  to  the  chlorosis  of  17,  and 
the  suicide  of  65  has  a  similar  causation  with  that  of  17. 

Influence  of  Occupation, — The  effect  of  sedentary  occupations  in 
increasing  suicides  is  simple,  since,  if  other  things  be  equal/  the  well- 
nouiished  sedentary  will  retain  more  uric  acid,  for  exercise  increases 
the  alkalinity  of  the  blood,  so  that  sedentary  occupations  range  with 
cold  climates.  The  effect  of  alcohol  is  again  the  effect  of  meat,  for 
alcohol  is  generally  taken  to  relieve  the  depression  meat  produces ; 
and  if  meat  is  discarded  alcohol  is  no  longer  required.  The  effect  of 
a  military  life  is  probably  mixed,  but  we  may  remember  that  a  Scotch 
or  Irish  peasant  lad  who  has  been  accustomed  to  get  animal  flesh 
about  once  a  week  is  put,  on  joining  the  army,  on  to  meat  once  a 
day  or  oftener. 


Digitized  byLjOOQlC 


MENTAL   DISBASE,  FATIGUE,  AND  SYNCOPE  311 

Infltience  of  Fever. — During  the  rising  temperature  of  the  onset 
of  the  fever  there  is  considerable  retention  of  uric  acid  from  dimin- 
ished alkalinity  of  the  blood,  and  when  later  on  the  fever  comes  to  an 
end  and  the  alkalinity  rises,  the  retained  uric  acid  passes  into  the 
blood  in  excess,  and  more  or  less  depression  of  body  and  mind 
results.  Thus  influenza,  pneumonia,  other  fevers,  a  shock  or  injury, 
may  cause  post-febrile  collsBmia  and  depression. 

Influence  of  Pregnancy, — Similarly,  pregnancy  when  normal  and 
accompanied  by  active  metabolism  and  increase  of  nutritive  activity, 
produces  some  retention  of  uric  acid ;  smd  when  nutrition  is  upset  by 
vomiting  and  other  disturbances  of  parturition,  the  blood  is  seen  to 
be  flooded  with  much  of  the  retained  uric  acid,  and  homicidal  or 
suicidal  mania  may  result.  Pregnancy  has  parallel  effects  on  head- 
ache, epilepsy  and  other  diseases  related  to  uric  acid  in  the  same  way 
as  mental  depression  and  suicide. 

Weather  and  Season, — Suicide  is  at  its  worst  in  the  warm  months 
when  gout  is  less  frequent,  or  at  its  best  in  chronic  sufferers ;  and 
suicide  is  at  its  best  in  cold  months,  when  gout  is  most  frequent. 
Indeed,  the  very  uric  acid  causing  gout  in  winter  may  cause  suicide 
in  the  following  spring  or  summer.  Cases  in  which  mental  depres- 
sion disappears  on  the  supervention  of  an  attack  of  gout  are  common, 
so  that  I  have  suggested  that  in  similar  cases  treatment  should  be 
directed  to  producing  an  attack  of  gout. 

If  a  person  feels  languid  when  the  weather  is  hot  it  is  a  proof 
that  there  is  some  excess  of  uric  acid,  for  persons  free  from  uric  acid 
feel  better  and  stronger  in  hot  weather.  This  feeling  of  increased 
strength  is  due  to  the  fact  that  a  large  part  of  our  nourishment  is 
required  to  keep  up  the  temperature  of  the  body,  and  when  the 
weather  is  hot  less  is  required  for  this  purpose  and  more  nourish- 
ment, and  consequently  more  force,  are  available  for  other  purposes. 

When  in  Cairo  I  noticed  an  Arab  wrapping  his  cloak  round  him 
and  apparently  suffering  from  the  effects  of  cold  in  a  temperature 
above  60°,  and  on  my  remarking  that  I  found  it  hot  enough,  he 
replied  that  he  loved  the  sun,  for  it  made  him  strong.  Being  a  big, 
strong  man  he  had  something  on  which  to  speak. 

The  Arab  takes  little  uric  acid,  for  three-fourths  of  the  year  he  is 
more  or  less  constantly  exposed  to  a  high  temperature,  and  he  there- 
fore excretes  daily  practically  all  the  uric  acid  formed  and  swallowed. 
Consequently,  when  the  weather  begins  to  be  hot,  there  is  little  or 
none  retained,  and  therefore  the  sun,  which  diminishes  the  amount 
of  work  required  to  keep  up  his  temperature,  leaves  him  plenty  of 
power  for  external  work  and  encourages  a  feeling  of  strength  un- 
hindered by  lethargic  feelings  of  collsemia. 
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Natives  of  the  warmer  parts  of  South  America  assert  that  though 
they  can  eat  meat  when  they  are  at  home  with  comparative  impunity, 
they  are  not  able  to  eat  it  with  anything  like  similar  impunity  in 
this  country,  in  consequence  of  depression  and  other  troubles. 
Probably  a  similar  explanation  can  be  given.  In  their  own  country 
it  is  hot ;  they  swallow  some  uric  acid  in  meat,  but  it  passes  out  daily 
as  they  swallow  it,  and  in  the  heat  it  is  not  only  eliminated,  but,  in 
passing  through  the  blood,  it  is  held  in  good  solution  by  the  heat 
and  available  alkali.  Doubtless  it  causes  some  anaemia  in  its  passage, 
but  otherwise  it  has  comparatively  little  bad  effect.  In  this  country, 
hoWever,  temperature  does  not  favour  the  complete  solubility  of  the 
uric  acid,  and  greater  disturbances  of  circulation  occur  as  it  is 
excreted,  and  there  is  a  greater  tendency  to  accumulate  and  retain 
some  of  it. 

Bright* 8  Disease, — This  has  an  important  relation  to  suicide,  and 
is  the  disease  of  all  others  in  which  a  considerable  excess  of  uric 
acid  in  the  blood  is  most  constantly  met  with. 

Drugs. — The  relation  of  suicide  to  drugs  results  from  the  similar 
fluctuations  in  uric  acid  excretion  which  they  produce.  Thus 
people  who  indulge  in  opium,  cocaine,  alcohol,  tobacco,  chloroform, 
or  ether,  may  greatly  increase  the  retidntion  of  uric  acid  (and  there- 
fore the  amount  available  for  future  collsBmia)  entailing  circulatory 
and  mental  changes.  Contact  in  certain  trades  with  metaJs,  such  as 
lead  and  mercury,  may  act  in  the  same  way. 

Those,  however,  who  take  drugs  which  produce  solution  and 
elimination,  will  be  more  than  usually  free  from  collaemia.  The 
only  freedom  from  uric  acid  is  to  be  obtained  by  swallowing  none, 
and  by  eliminating  freely  all  that  the  body  forms. 

Most  authorities  agree  on  two  points :  (1)  That  suicide  is 
increasing  in  Europe  and  America;  and  (2)  that  its  incidence 
bears  everywhere  some  relation  to  warmth  and  season. 

I  would  point  to  the  concomitant  increase  of  meat  eating  and 
tea  drinking  as  the  best  evidence  of  the  causation  to  which  every- 
thing seems  to  me  to  point. 

As  regards  season,  its  effects  on  collaemia  and  the  excretion  of 
uric  acid  are  the  only  explanations  in  the  field. 

The  Lancet  offered  sknother  interesting  annotation  {Lancet,  1899, 
vol.  ii.,  p.  289)  in  which  it  quoted  authorities  to  the  effect  that  the 
increase  of  suicide  is  due  to  the  strain  of  modern  life,  decadence  of 
orthodox  religious  belief  (especially  in  cities)  and  other  mental  and 
moral  causes. 

These  things,  far  from  being  the  causes  of  suicide,  are  co-results 
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of  coUflBmia  and  the  defective  circulation  and  nutrition  induced  in 
ttie  great  nerve  centres.  It  is  easy  to  show  that  they  all  disappear 
with  the  removstl  of  the  had  circulation. 

To  me  it  has  long  seemed  that  the  cerebral  circulation  controls 
the  whole  being  and  doing  of  man,  and  that  diet  controls  to  a  large 
extent  the  cerebral  circulation. 

Diet. — The  relation  of  suicide  to  diet  is  that  while  sufficient 
albumens  for  nutrition  may  be  taken  without  fear,  if  these  albumens 
are  got  from  animal  flesh,  there  will  be  direct  introduction  of  uric 
acid,  and  if  tea  is  added  this  will  be  increased,  while  if  unnecessary 
albumen  is  taken  there  will  be  excessive  formation  of  uric  acid,  and 
with  either  excessive  introduction  or  formation  there  will  be  storage 
or  retention  furnishing  supplies  of  poison  for  future  symptoms  and 
results.  Suicide  is  due  to  errors  of  diet  which  may  be  either  those 
of  quality  (meat  and  tea),  or  those  of  quantity  (excess  of  albumens 
above  those  required  for  the  proper  nutrition  of  the  body),  so  that 
too  much  uric  acid  and  too  much  urea  are  formed,  some  of  the 
former  being  retained. 

Conclusion, — Mistaken  diet  is  one  cause  of  suicide,  and  in  scien- 
tific revision  of  diet  lies  hope  of  prevention.  This  justifies  a  hopeful 
prognosis,  for  it  is  possible  by  diet  to  control  the  uric  acid  in  the 
body.  I  can  produce  or  remove  this  mental  depression  at  any  time, 
just  as  I  can  produce  or  remove  the  uric  acid  headache  and  the 
accompanying  slow  high  tension  pulse. 

Supposing  I  suffer  from  mental  depression  I  can  remove  it  by  a 
dose  of  morphine,  say  gr.  J,  and  I  follow  this  by  several  gr.  xv. 
doses  of  salicylate  of  soda,  which  eliminates  uric  acid  best  when  the 
acidity  is  high. 

The  uric  acid,  held  back  by  the  morphine,  is  eliminated  by  the 
salicylate;  there  is,  therefore,  no  coUaemia  next  morning,  smd  no 
necessity  for  more  morphine. 

The  explanation  of  the  action  of  diet  is  found  in  the  fact  that 
meat  is  a  stimulant,  for  its  first  action  is  to  clear  the  blood  of  uric 
acid,  and  all  substances  that  produce  this  effect  are  stimulants. 

Like  all  the  other  stimulants  it  produces  depression  later  on 
when  the  retained  uric  acid  passes  again  into  the  circulation.  Hence 
stimulant  taking  in  one  form  or  another  is  an  inevitable  result  of 
meat  eating,  and  here  originates  the  demand  for  tea,  coffee,  alcohol, 
morphine,  cocaine,  to  counteract  the  secondary  depressing  effects  of 
the  originaJ  stimulant. 

It  follows  that  there  is  no  escape  from  this  vicious  circle  but  the 
complete  abandonment  of  meat  and  all  the  stimulants  that  have 
been  brought  into  use  by  it. 
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In  pathology  the  conditions  which  produce  mental  depression 
are  jnst  those  which  bring  about  collsBmia;  such  conditions,  for 
instance,  as  loss  of  employment  with  deficient  food,  functional  or 
organic  disease  interfering  with  digestion  and  nutrition  ;  anything  in 
fact  that  diminishes  nitrogenous  metabolism  and  excretion  of  urea, 
for  acidity  falls  with  urea.  A  man  in  good  work  eats  freely  of  meat 
and  drinks  4d.  ale;  as  a  result  his  acidity  rules  high,  hence  he 
excretes  uric  acid  in  relation  to  urea  of  1 — 40  or  1 — 60 ;  that  is,  the 
excretion  of  uric  acid  falls  short  of  formation  and  introduction,  and 
he  daily  stores  or  retains  a  certain  quantity.  Now  come  bad  times 
— he  is  out  of  work,  can  afford  no  beer,  and  little  meat ;  urea  and 
acidity  fall,  and  the  uric  acid  previously  retained  begins  to  pass  into 
the  blood  and  urine ;  there  is  collsemia  with  slow  high  tension  pulse 
and  mental  depression,  and  his  wife  tells  you  he  is  fretting  because 
he  has  no  work.  Clear  the  uric  acid  out  of  his  blood,  and  he  will 
cease  to  fret  though  the  circumstances  are  the  same. 

Most  fevers,  especially  short  sharp  fevers,  such  as  influenza, 
pneumonia,  scarlet  fever,  erysipelas,  produce  material  for  more  or 
less  intense  collsemia. 

It  is  well  known  that  fevers  raise  the  acidity  of  the  urine,  and 
I  have  mentioned  on  p.  38  a  good  instance  of  this  recorded  by 
Sir  W.  Boberts.  When  the  fever  comes  to  an  end  acidity  falls,  the 
uric  acid  is  dissolved  out  and  collaemia  results. 

Such  collaemia  will  be  proportional  to  the  amount  of  uric  acid 
retained,  which  may  be  reinforced  by  any  uric  acid  previously  stored 
in  the  body,  or  introduced  during  the  fever  by  beef  tea  and  meat 
extracts.  Hence,  in  the  convalescence  of  acute  fevers,  there  will  be 
more  or  less  collsemia,  which  will  continue  until  the  stores  of  uric 
acid  have  been  awept  out,  or  acidity  again  rises  with  improving 
nutrition.  Until  one  of  these  things  happens  there  will  be  daily 
coUdBmia  with  slow  high  tension  pulse  and  mental  depression.  This 
is  no  doubt  the  cause  of  the  slow  high  tension  pulse  so  common 
during  the  first  few  days  after  the  crisis  of  a  pneumonia  and  other 
fevers — a  condition  described  by  Biegel  (Zeits.fUr  Klin.  Med.,  1890), 
and  others  as  post-febrile  bradycardia  (see  p.  200). 

I  have  little  doubt  that  the  increase  of  suicide  in  this  and  other 
countries  following  epidemics  of  influenza  (see  Lancety  1894,  vol.  ii., 
p.  445)  was  due  to  such  post-febrile  collaemia,  and  that  this  had  been 
increased  by  the  treatment  of  influenza  as  a  depressing  disease,  with 
a  free  allowance  of  vnne  and  beef  tea. 

I  have  mentioned  two  cases  of  pneumonia  under  my  care  simul- 
taneously :  one  a  powerful  man,  the  other  a  weak  and  ill-nourished 
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woman  ;  in  the  former  the  post-febrile  conditions,  including  brady- 
cardia, were  very  prominent,  in  the  latter  very  slight,  and  the 
difference  was  due  to  the  fact  that  the  man  with  his  large  meta- 
bolism of  nitrogen  stored  much  urate  at  the  time  of  the  fever,  while 
the  ill-nourished  woman  stored  little,  therefore  the  post-febrile  symp- 
toms were  proportional  in  each  case  to  the  amount  of  urate  passing 
through  the  blood  (post-febrile  collsemia). 

This  man  also  presented  another  interesting  symptom,  for  during 
the  fever  of  pneumonia  he  had  no  albuminuria,  but  on  the  first  day 
of  subnormal  temperature  (when  the  symptoms^  of  coUffimia  were 
marked)  he  had  a  trace  of  albumen  in  his  urine.  I  have  no  doubt 
that  this  albuminuria  had  an  identical  causation  with  that  accom- 
panying migraine  or  epilepsy;  or  with  paroxysmal  haBmoglobinuria 
from  which  it  differs  merely  in  degree.  I  believe  an  albuminuria 
similarly  produced  occurs  in  the  post-febrile  period  of  not  a  few 
acute  diseases,  and  that  if  the  post-febrile  coUffimia  is  severe  and 
prolonged  it  may  pass  into  actual  Bright's  disease,  with  which  it  is 
identical  in  causation.  This  actually  occurs  after  some  cases  of 
scarlet  fever,  and  w&  shall  see  (chapter  xiii.)  that  the  use  of  salicy- 
lates during  the  fever,  which  would,  no  doubt,  eliminate  much  of  the 
uric  acid  and  so  prevent  severe  post-febrile  coUaemia,  has  been 
thought  by  some  to  prevent  the  subsequent  onset  of  albuminuria 
and  Bright's  disease  (see  the  facts  of  fatigue,  the  effects  of  uric  acid 
on  the  formation  and  excretion  of  urea,  and  the  arguments  in 
chapters  xii.  and  xiii.). 

Bright's  disease  is  frequently  associated  with  suicide,  and  in 
Bright's  disease  there  is  chronic  coUsBmia,  with  obstructed  capillaries 
and  slow  high  tension  pulse. 

Menstruation  might  have  been  mentioned  under  physiology,  but 
in  menstruation  there  is  often  coUaamia,  because  this  condition  is 
commonly  accompanied  with  some  disturbance  of  digestion,  failure 
of  nutrition,  and  fall  of  acidity  (see  figs.  31  and  82).  I  have  already 
(chapters  vi.  and  vii.)  pointed  out  that  women  who  have  fits  or  the 
uric  acid  headache  nearly  always  suffer  from  attacks  at  the  cata- 
menial  period.  Sir  W.  H.  Broadbent  has  remarked  that  the  pulse  is 
often  slow  and  of  high  tension  in  menstruation,  and  Dr.  Barnes 
(Brit,  Med.  Joum.,  1890.  vol.  i.,  p.  1401)  has  pointed  out  that 
museums  can  easily  be  stocked  with  the  organs  of  menstruating 
women  because  they  so  often  commit  suicide,  and  we  have  here 
again  convincing  proof  of  the  connection  between  suicide  and 
collsemia. 

At  this  point  we  certainly  touch  a  wide  field  in  psychology  which 
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we  may  be  able  to  cultivate  to  some  purpose ;  for  the  question  pre- 
sents itself,  how  far  is  the  bias  of  women  towards  religion,  and  their 
general  disposition  to  take  serious  views  on  matters  which  men  often 
regard  lightly,  due  to  the  more  or  less  continued  effects  of  uric  acid 
on  their  blood  pressure  and  cerebral  circulation.  In  attempting  to 
answer  this  question  we  must  remember  that  depression  breeds 
depression,  that  once  there  is  an  excess  of  uric  acid  in  the  blood  this 
continually  tends  to  depress  both  metabolism  and  nutrition  and  keep 
them  low. 

In  several  pap^s  I  have  mentioned  the  experiments  of  Drs.  Boy 
and  Sherrington,  showing  that  injection  of  acids  into  the  veins  pro- 
duces enlargement  and  hyperemia  of  the  brain  {Journal  of  Physi- 
ology, vol.  xi.,  p.  85),  and  have  suggested  that  the  acids  really 
affected  the  vessels  and  brain  circulation  indirectly  by  their  action 
on  uric  acid. 

Boy  and  Sherrington  found  also  that  alkalies  diminished  the 
blood  in  and  reduced  the  volume  of  the  brain ;  and  here  we  have, 
I  think,  demonstrated  the  effects  which  I  can  produce  on  the  circu- 
lation of  the  brain,  and  therefore  on  the  mental  condition,  by 
influencing  uric  acid. 

By  giving  alkalies  I  produce  collffimia  with  slow  high  tension 
pulse,  obstructed  capillaries  in  skin,  lungs  and  kidneys,  slow  capillary 
reflux,  stasis  and  hypersBmia  of  the  brain  and  mental  depression ; 
by  giving  acids  I  free  the  blood  from  uric  acid,  free  the  capillaries, 
cause  a  good  circulation  in  the  brain  with  mental  brightness  and 
well-being. 

If  it  is  objected  that  the  action  of  the  acid  in  these  experiments 
is  too  quick  for  it  to  have  acted  indirectly  on  uric  acid,  I  reply  that 
in  chemistry  a  precipitate  occurs  the  moment  a  precipitant  is  added 
to  a  solution,  and  I  fail  to  see  why  it  should  be  delayed  in  the  blood 
in  which  the  action  is  probably  very  similar.  In  Mr.  Saul's  experi- 
ments (previously  referred  to),  colloid  uric  acid  is  at  once  thrown 
down  when  the  solution  is  acidifled.  Well-marked  effects  on  the 
circulation  can  be  produced  in  a  few  minutes  by  means  of  drugs 
taken  by  the  mouth,  and  it  is  not  surprising  if  the  same  drugs 
produce  effects  in  a  few  seconds  when  directly  injected;  nor  is 
there,  I  think,  anything  here  to  suggest  that  an  acid  acts  directly 
on  the  vessels  when  injected,  and  indirectly  on  uric  acid  when 
swallowed,  producing  the  same  results  in  both  cases. 

Much  has  been  written  about  formic  acid  and  its  power  of 
producing  endurance  and  strength.  I  tried  some,  but  saw  nothing 
in  the  results  obtained,  or  in  those  described  by  others  to  suggest 
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any  effect  differiDg  from  that  of  other  acids.  Dose  for  dose,  it  may 
be  more  powerfal  than  some. 

I  see  in  the  Lancet^  vol.  ii.,  1905,  p.  807|  an  interesting  annota- 
tion on  the  use  of  formic  acid  in  the  treatment  of  tremor,  but  tremor 
may  be  the  sign  of  defective  circulation  in  the  nerve  centres  pro- 
duced by  uric  acid  coUffimia ;  chorea,  which  is  mentioned  in  the 
Lancet  as  another  disease  in  which  the  acid  is  useful,  may  be 
another  result  of  uric  acid  collsBmia. 

Boy  and  Sherrington  further  point  out  that  the  intravenous 
injection  of  opium  but  slightly  affected  the  circulation  of  the  brain, 
and  yet  it  is  easy  to  show  that  it  has  a  powerful  effect  on  the  capil- 
lary circulation  of  the  whole  body,  and  also  on  the  mental  condition, 
when  swallowed.  How  explain  such  different  effects  with  opium, 
while  acids  have  much  the  same  whether  injected  or  swallowed  ? 
From  the  point  of  view  of  uric  acid  causation  the  matter  is  simple 
enough,  for  opium  has  no  direct  effect  on  the  solubility  of  uric  acid, 
in  which  point  it  differs  from  acids  and  alkalies. 

The  indirect  effect  of  opium  is,  as  I  have  stated  {British  Medical 
Journal,  1889,  vol.  ii.),  probably  entirely  due  to  its  action  on  peri- 
stalsis. By  slowing  down  peristalsis  and  the  passage  of  the  contents 
of  the  large  intestine,  it  promotes  the  absorption  of  acid  fluids  from 
that  part  of  the  alimentary  canal,  and  thus  raises  the  acidity  of  the 
urine  and  diminishes  the  alkalinity  of  the  blood.  But  if  from  any 
cause  it  fails  to  check  peristalsis  and  raise  acidity,  it  also  fails  to 
affect  the  capillary  circulation,  and  will  then  produce  neither  mental 
well-being  nor  absence  of  fatigue.  We  must  remember  that  bella- 
donna (fig.  9),  which  has  an  almost  opposite  effect  on  the  intestines 
has  also  an  opposite  effect  on  the  solubility  of  uric  acid,  and  so  on 
nutrition  and  function. 

Now,  opium  may  fail  to  raise  the  acidity  of  the  urine  from  several 
causes,  such  as  the  presence  of  much  alkali  in  the  food,  or  where 
there  is  dyspepsia  with  vomiting  and  diarrhoea,  which  must  be 
overcome  before  acidity  can  be  raised. 

For  this  reason  I  believe  opium  has  less  power,  dose  for  dose, 
over  the  vegetarian  native  of  India  than  over  the  meat-eating  native 
of  these  islands.  Its  action  in  myself  is  certainly  far  less  powerful 
now  that  I  take  almost  nothing  but  cereals,  fruits,  and  vegetables. 

I  should  otherwise  have  given  curves  showing  the  effects  of 
opium  on  fatigue  and  the  excretion  of  urea,  but  to  do  this  rather 
large  doses  of  opium  would  be  required,  and  I  therefore  selected 
(salomel,  which  acts  directly  on  uric  acid,  and  is  independent  of 
acidity  (see  fig.  48). 
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Small  doses  of  opium  do  not  raise  the  acidity  of  my  urine  to  any 
marked  extent,  and  do  not  therefore  clear  the  blood  of  uric  acid  or 
cause  well-being  and  absence  of  fatigue  except  to  an  extent  insufficient 
to  show  well  in  curves :  but  there  is  no  doubt  that  opium,  cocaine, 
and  other  drugs  well  known  and  commonly  used  to  diminish  or  pre- 
vent fatigue  act  as  calomel  does  by  clearing  the  blood  of  uric  acid, 
so  that  the  vessels  are  free  and  there  is  consequently  a  good  circula- 
tion through  the  muscles  with  prompt  elimination  of  urea  and  active 
metabolism.  But  when,  as  in  my  case,  they  fail  for  the  reasons  given 
above  to  affect  the  solubility  of  uric  acid  to  any  marked  extent,  they 
also  fail  proportionately  to  affect  fatigue  and  excretion  of  urea. 
If  it  is  urged  that  acids  relax  and  alkalies  astriuge  the  capillaries 
directly,  I  reply  that  in  the  human  subject  if  you  remove  all 
available  uric  acid,  alkalies  will  not  raise  blood  pressure,  because 
they  do  not  produce  collasmia.  Again,  lithia  markedly  diminishes  the 
acidity  of  the  urine,  but  yet  it  does  not  produce  either  mental  depres- 
sion or  scanty  urine;  on  the  contrary,  it  causes  well-being  and 
diuresis  (see  pp.  58  and  186),  and  the  excretion  of  uric  acid  tells 
us  why,  for  in  place  of  producing  coUffimia  as  soda  and  potash  do, 
it  clears  it  out  of  the  blood  and  diminishes  its  excretion. 

Lead,  iron,  and  a  number  of  other  metals  cause  retention  of  uric 
acid,  and  during  this  action  produce  also  free  capillaries,  quick  capil- 
lary reflux,  well-being  and  diuresis.  Everything  that  clears  the 
blood  of  uric  acid  causes  diuresis  if  there  is  available  water  in  the 
blood ;  and  conversely  almost  every  diuretic,  in  the  pharmacopoeia 
and  out  of  it,  is  found  on  investigation  to  clear  the  blood  and  urine 
of  uric  acid.  I  have  shown  that  all  these  substances  produce  the 
same  effects  on  uric  acid ;  from  the  other  point  of  view  it  would 
have  to  be  shown  that  they  all  separately  produced  the  same  effects 
on  the  arterioles  or  capillaries; 

In  a  word,  all  the  phenomena  are  proportionate  to  the  uric  acid, 
and  not  to  the  drugs  which  only  act  indirectly  upon  it. 

My  experience  of  the  effects  of  diet  in  my  own  case  (though  it  by 
no  means  stands  alone)  is  sufficient  to  prove  this,  for  if  alkaUes  con- 
tract the  arterioles  of  the  brain  and  produce  anaemia,  depression, 
headache,  &c.,  I  should  be  much  worse  on  a  milk  and  farinaceous 
diet,  which  has  greatly  diminished  the  acidity  of  my  urine ;  whereas 
I  am  much  better  and  have  not  a  tenth  part  of  the  former  headache, 
high  blood  pressure,  and  depression.  Many  of  my  patients  have 
had  similar  experience.  Severe  collffimia  is  now  impossible,  hence 
its  effects  disappear,  but  alkalies  are  plentiful  in  the  circulation,  and 
have  no  effect  on  the  capillaries. 
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Experience  has  convinced  me  that  the  best  way  to  keep  the 
brain  circulation  free  from  uric  acid  is  not  to  dose  it  with  opium  or 
cocaine,  which,  while  clearing  the  blood  to-day,  store  up  the  poison 
for  future  trouble,  but  to  reduce  formation  and  introduction  of  uric 
acid,  and  to  provide  for  its  constant  free  excretion  by  a  plentiful 
supply  of  alkali  in  the  shape  of  such  fruits  as  apples,  and  such 
vegetables  as  potatoes.  In  winter  it  is  necessary  to  clothe  fairly 
warmly  and  otherwise  to  guard  against  the  too  prolonged  action  of 
cold,  as  this  tends  to  raise  acidity  and  cause  retention  of  urates, 
especially  when  its  action  is  aided  by  a  diet  relatively  poor  in  the 
above-named  fruits  and  vegetables  (see  remarks  on  fig.  74). 

I  am  here  speaking  of  functional,  temporary,  periodictU  depres- 
sion, though  I  believe  if  the  vascular  conditions  that  produce  it  are 
very  often  repeated  over  long  periods  they  may  at  last  bring  about 
irremediable  organic  changes.  I  have,  nevertheless,  been  able  to 
effect  great  improvementf  in  periodic  depression,  which  had  lasted 
through  many  years  by  alterations  in  diet. 

There  is  probably  no  fact  more  widely  recognised  than  that 
mental  irritability  and  depression  are  relieved  by  the  smoking  of 
tobacco.  If  we  look  up  tobacco  in  a  system  of  therapeutics  we  find 
it  classed  with  the  depresso-motors,  i.e.,  with  the  drugs  that  diminish 
muscular  power  and  enfeeble  the  heart,  whilst  among  drugs  having 
a  similar  action  it  is  interesting  to  note  that  ipecacuanha  and  anti- 
mony are  also  efficacious  in  migraine. 

It  has  been  pointed  out  by  several  observers  that  smoking 
diminishes  intellectual  power  (see  letter  by  Dr.  C.  E.  Drysdale 
in  the  British  Medical  Journal,  1896,  vol.  ii.,  p.  233,  and  references 
there  given),  and  if  it  in  any  way  weakens  the  power  of  the  heart  it 
is  easy  to  see  how  it  may  hinder  due  nutrition  and  development  of 
the  brain.  I  ,am  indebted  to  Dr.  Morgan  Dockrell  for  the  informa- 
tion that  tobacco  may  precipitate  alopecia  senilis,  but  that  the  hair 
may  recover  if  smoking  is  stopped,  so  that  it  apparently  affects 
nutrition  on  both  sides  of  the  skull. 

My  observations  on  tobacco  smoking  as  affecting  the  pulse  show 
that  it  lowers  blood  pressure,  and  quickens  the  rate  of  the  heart's 
action,  and  it  is  easy  to  understand  that  in  accordance  with  Grashey's 
observations  *  it  will  in  this  way  increase  the  volume  of  blood 
passing  through  the  brain,  and  so  produce  well-being.  This  well- 
being  is  not  accompanied  by  a  desire  for  activity  and  a  feeling  of 
tone  in  the  muscles,  but  rather  by  slight  languor  and  disinclination 
for  exertion. 

•  Fest'SchHft  Munchen  (J.  F.  Lehmann,  1892). 
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The  arteriometer  also  records  the  effects  of  tobacco  smoking,  as 
on  several  occasions  I  have  found  a  distinct  diminution  of  the 
diameter  of  the  radial  artery  after  smoking  for  30 — 40  minutes. .  We 
must  not  lose  sight  of  the  fact  that,  apart  from  the  action  of  nicotine 
or  tobacco,  inhalation  of  the  products  of  combustion  of  any  vegetable 
matter  means  taking  in  a  certain  amount  of  the  acid  products  of 
.  combustion  such  as  nitrous  or  sulphurous  acids,  which  may  be 
absorbed  from  the  mouth  and  nose  in  sufficient  quantity  to  affect 
th6  alkalinity  of  the  blood.  So  that  tobacco  is  another  instance  of 
a  substance  which  ministers  to  man's  comfort  like  opium  and  cocaine 
by  clearing  his  blood  of  uric  acid,  but  like  these  also,  its  first  action 
may  be  followed  by  a  rebound  with  irritability,  mental  depression, 
and  (in  extreme  cases)  tendency  to  suicide  (see  British  Medical 
Journal,  1890,  vol.  ii.,  p.  1161). 

Believing  that  mental  depression  bears  exactly  the  same  relation 
to  the  excretion  of  urates  as  headache,  #ind  that  their  causation 
differs  merely  in  degree,  I  was  interested  in  hearing  from  one  of  my 
patients  (a  man  of  conspicuous  mental  ability,  who  had  all  his  life 
suffered  from  mental  depression),  that  when  he  had  his  worst 
attacks  (in  the  early  hours  of  the  morning),  he  obtained  relief  by 
sitting  upright  in  bed,  in  exactly  the  position  that  I  assume  in  my 
headache.  The  fact  is  not  only  interesting  as  a  parallel,  but  it 
proves,  I  think,  that  in  this  case  mental  depression  was  not  due 
either  to  feeble  heart  or  to  cerebral  ansemia. 

Doubtless  mental  depression  may  be  due  to  a  weak  heart  and 
consequent  cerebral  anaemia,  but  such  depression  would  be  chronic 
rather  than  paroxysmal,  and  would  be  benefited  by  lying  down. 

It  is  interesting  to  remember  that  in  mental  depression  associated 
with  high  blood  pressure,  digitalis  does  harm.  I  have  given  it  in 
cases  where  there  was  a  doubt  as  to  the  power  of  the  heart,  and 
have  seen  others  do  the  same.  The  only  result  was  to  make  the 
depression  worse. 

This  is  comprehensible,  for  digitalis  affects  both  factors  in  the 
causation  of  high  blood  pressure  ;  it  strengthens  the  heart  and  con- 
tracts the  arterioles.  But  where  mental  depression  is  associated 
with  real  cardiac  weakness  and  low  tension  digitalis  may  do  much 
good.  The  use  of  the  capillary  dynamometer  and  the  sphygmometer 
will  help  to  distinguish  the  cases  that  need  digitalis  from  the  others. 

The  relation  of  these  depression  attacks  to  the  early  morning 
hours  and  the  similar  relation  of  melancholia  (see  Proceedings  of  the 
Medical  Society  of  the  State  of  Pennsylvania,  June,  1890)  are  of 
interest  in  connection  with  the  large  excretion  of  urates  and  scanty 
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urine  which  characterises  these  hours  in  physiological  conditions,  I 
look  upon  the  pathological  condition  as  a  mere  exaggeration  of  the 
physiological  (see  figs.  1,  2  and  8). 

An  illuminating  case  is  published  by  Dr.  Willoughby  Gardner  in 
the  Lancet  (1891,  vol.  i.,  p.  1311).  A  patient  suffers  from  gout 
attacks  and  gouty  dyspepsia.  On  March  3,  1891,  he  has  acute  gout 
in  the  left  foot.  From  this  he  recovers  two  or  three  days  later, 
considers  himself  well,  and  proposes  to  return  to  work. 

On  Sunday,  March  8,  he  attended  three  long  religious  services 
and  took  no  exercise.  On  the  morning  of  March  9  he  was  suffering 
from  acute  religious  melancholia  with  delusions  and  threats  of 
Quicide.  Pulse  weak,  but  artery  full  between  heats.  Heart,  second 
sound  in  second  right  intercostal  space  loud  and  ringing. 

He  was  given  a  mercurial  purge  and  mustard  blister  to  nape 
of  neck. 

In  the  middle  of  the  night  he  was  seized  with  a  slight  attack  of 
gout  in  the  left  foot  (the  same  foot  as  before)  and  *'  at  once  all  de- 
pression completely  disappeared,"  the  pulse  felt  stronger  and  the 
radial  artery  could  not  be  felt  between  the  beats ;  the  second  sound 
of  the  heart  no  longer  accentuated  or  loud. 

The  case  in  terms  of  uric  acid  causation  reads  as  follows :  Gout 
alternating  with  dyspepsia,  cure  of  an  acute  attack  of  gout,  some 
dyspepsia  and  coUssmia.  While  this  is  going  on  he  sits  out  three 
long  services  in  a  cold  church,  and  takes  little  exercise.  This  pro- 
duces minus  skin  activity,  a  rise  of  acidity,  and  some  retention  of 
uric  acid.  Next  morning,  in  the  alkaline  tide,  collsemia  returns 
reinforced  by  the  amount  retained  on  the  Sunday  (see  fig.  40).  This 
obstructs  the  capillaries  and  raises  blood  pressure,  which  in  turn 
produces  such  an  altered  circulation  in  the  brain  that  melancholia 
results. 

A  mercurial  purge  is  given ;  this  clears  the  blood  of  uric  acid, 
driving  it  into  the  liver,  spleen  and  joints,  especially  the  centre  of 
previous  attacks,  the  left  foot,  and  produces  a  gout  attack  in  the 
night.  At  the  same  moment,  the  blood  being  cleared  of  uric  acid, 
the  pulse  alters  its  character,  the  melancholia  due  to  the  effects  of 
high  blood  pressure  on  the  cerebral  circulation  clears  up  completely. 
Mercury  here  acts  just  as  a  dose  of  iron,  lead  or  even  lithia  would 
have  done,  and  for  the  same  reason,  for  urate  of  mercury,  like 
calomel  and  other  salts,  is  very  insoluble,  so  that  the  urate  of  mer- 
cury tends  to  be  deposited  especially  in  those  joints  where  previous 
attacks  had  left  some  urate  to  attract  it. 

I  am  ready  in  such  a  case  to  undertake  to  produce  either  gout  or 
21 
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melancholia  to  order,  and  in  other  cases  similar  effects  can  be  proT 
dnced  proportionate  to  the  amount  of  urate  that  is  at  hand,  and  can 
be  acted  on. 

It  is  thus  easy  to  see  why  an  attack  of  fever  should  restore 
mental  health  in  melancholia,  or  why  thyroid  extract  should  be 
used  for  the  same  pu^rpose  (see  British  Medical  Journal,  1895»  vol. 
ii.,  p.  766).  '  :       , 

I  have  shown  in  the  preceding  pages :  (1)  that  mental  depression 
is  commonly  associated  with  high  blood  pressure,  that  high  blood 
pressure  causes  the  depression,  and  that  the  cause  of  high  blood 
pressure  is  uric  acid  coUaemia  acting  through  defective  capillary 
circulation. 

(2)  That  the  physiological,  pathological  and  drug  action  fluctua- 
tions in  the  quantity  of  uric  acid  in  the  blood  and  urine  thus  account 
for  the  more  important  facts  about  depression,  melancholia  and 
suicide. 

(3)  That  they  explain  the  periodicity  of  these  disturbances,  their 
relation  to  time  of  day  and  season  of  year,  to  heat,  to  cold,  to  good 
and  bad  air,  to  foods,  drinks,  exercise,  clothing,  to  other  functional 
or  organic  disease,  and  last,  but  not  least,  to  the  numerous!  drugs 
used  for  prevention  or  cure. 

Mental  depression  which  is  periodic,  in  association  with  high 
blood  pressure  and  slow  capillary  reflux,  entails  the  treatment  of  uric 
acid  collaemia,  and  oollsBmia  successfully  treated  means  restoration 
of  normal  circulation,  and  probably  of  normal  brain  function. 

It  is  perhaps  permissible  to  say  that  in  all  such  disease  wh^e 
careful  investigation  of  the  circulation  shows  well-marked  departure 
from  the  normal,  in  association  with  excess  of  uric  acid  in  the  blood 
and  urine,  collsBmia  should  be  con^dered,  and,  in  the  absence  of 
other  obvious  organic  disease,  be  carefully  treated  just  as  in  the 
diseases  which  a  knowledge  of  its  effects  has  now  given  us  power  to 
control. 

I  will  mention  shortly  a  few  of  the  more  important  of  these 
diseases,  and  my  reasons  for  suspecting  that  they  may  have  a  causal 
relation  to  collsBmia. 

First  comes  that  mental  condition  diametrically  opposed  to 
depression,  namely,  excitement,  delirium  or  mania. 

This  is  a  condition  chiefly  associated  with  fevers  (as  deliriucn) , 
alcohol,  and  certain  drugs,  many  of  which  (as  chloroform,  ether, 
cannabis  indica)  have  the  effect  of  lowering  blood  pressure. 

Fever  lowers  blood  pressure  by  clearing  the  blood  of  uric  acid 
and  freeing  the  capillaries ;  here  the  capillary  reflux  is  2,  3  or  4  half 
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seconds,  it  may  be  less  than  2  or  almost  too  quiok  to  count,  and  the 
blood  pressure  is  low  because  the  free  passage  through  the  capillaries 
gives  the  heart  little  to  oppose,  and  it  quickens  its  rate  in  accordance 
with  Marey's  law. 

Just  as  mental  depression  and  melancholia  are  found  in  associa- 
tion with  high  blood  pressure,  the  opposite  conditions  of  excitement, 
delirium  and  mania  are  found  in  association  with  low  blood  pres- 
sure, which  has  been  demonstrated  by  Dr.  M.  Craig,  working  with 
the  HiU'Bamard  Sphygmometer,  and  is  recorded  by  him  in  a  paper 
on  "  Blood  Pressure  in  the  Insane,"  Lancet,  1898,  June  25. 

But  excitement  or  even  mania  may  be  found  in  patients  who 
have  no  fever  and  have  taken  no  drugs ;  in  patients  also  whose 
capillary  reflux  is  not  quick,  but  slow,  perhaps  much  too  slow  ;  how 
then  does  it  occur  ? 

Be  verting  to  the  ^  first  principles  of  the  circulation  given  in 
chapter  v.,  we  shall  remember  that  there  are  only  two  known  con- 
ditions that  allow  of  subnormal  blood  pressure  :  (1)  free  capillaries 
with  a  normal  heart,  as  in  fever ;  (2)  obstructed  capillaries  with  a 
weak  heart,  that  is  to  say,  there  would  be  high  blood  pressure  if  the 
heart  was  equal  to  the  work  involved  in  keeping  it  up. 

We  now  see  that  conditions  of  mental  excitement,  delirium,  or 
mania,  with  low  blood  pressure,  may  be  met  with  : — 

(1)  In  fevers ; 

(2)  As  the  result  of  taking  certain  drugs ; 

(3)  In  conditions  of  heart  failure. 

In  fever  the  whole  fall  of  blood  pressure  may  not  be  due  to  free 
capillaries,  there  may  also  be  a  heeu't  failure  factor. 

The  drugs  may  act  by  clearing  up  collsBmia  and  freeing  the  capil- 
laries, but  also  by  weakening  the  heart. 

We  must  remember  that  high  blood  pressure  is  a  cause  of  heart 
failure,  and  that  when  the  heart  fails  there  may  be  a  rather  rapid 
change  from  high  blood  pressure  to  low. 

Hence,  a  patient  to-day  suffering  from  high  blood  pressure  and 
mental  depression,  may  to-morrow  (from  shock,  injury,  exposure  to 
cold  and  wet,  deficient  food,  serious  illness  followed  by  debility,  and 
other  causes),  suffer  from  cardiac  failure  with  low  blood  pressure, 
excitement  or  mania ;  and  if  you  can  strengthen  the  hearc  you  may 
get  rid  of  the  mania  and  bring  back  the  depression. 

The  full  sequence  of  causation  often  seems  to  be  as  follows :  A 
patient  has  high  blood  pressure  of  which  for  years  there  may  have 
been  more  or  less  obvious  signs ;  on  this  supervenes  a  fever  or  other 
severe  illness,  leaving  post-febrile  debility  and  coltemia ;  these  con- 
ditions cause  heart  failure,  and  mania  results. 
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After  an  interval  the  large  amount  of  uric  acid  is  excreted*  the 
capillaries  are  less  obstructed,  and  the  heart  recovers  for  a  time ;  but 
having  once  failed  before  high  blood  pressure,  is  liable  to  do  so  again. 

As  the  heart  recovers  nutrition  improves,  and  the  patient  is  him- 
self, but  is  again  retaining  uric  acid,  and  just  as  in  paroxysmal  head- 
ache and  paroxysmal  mental  depression,  a  time  of  improvement  will 
be  followed  by  another  outbreak.  Some  change  in  weather,  climate, 
holiday,  exercise,  &c.,  precipitates  the  stored  acid  again  into  the 
blood,  again  the  heart  fails  and  again  mania  results,  and  so  we  get 
paroxysmal  mania  in  the  place  of  paroxysmal  migraine  or  mental 
depression,  because  in  the  one  case  the  heart  fails,  but  in  the  other 
it  does  not. 

In  everyone  blood  pressure  is  higher  in  the  morning  and  lower 
in  the  evening  (see  fig.  38),  hence  melancholies  improve  and  maniacs 
grow  worse  as  the  day  advances,  a  most  int^esting  and  instructive 
fact  pointed  out  by  Dr.  Graig  (prev.  ref.). 

This  change  in  blood  pressure  may  be  simply  related  to  the 
alkalinity  of  the  blood  (which  is  higher  in  the  morning  and  lower 
ih  the  evening),  to  the  quantity  of  available  uric  acid  (which  is 
greater  in  the  morning  and  less  in  the  evening)  and  to  diet,  which 
introduces  uric  acid  or  withholds  it.  Hence,  by  influencing  the 
alkalinity  of  the  blood  and  the  quantity  of  uric  acid,  this  diurnal 
and  other  changes  of  blood  pressure  can  be  modified. 

It  does  not,  of  course,  follow  from  this  pathology  that  everyone 
who  has  a  serious  fall  of  blood  pressure  will  have  delirium  or  mania, 
any  more  than  that  everyone  who  has  high  and  rising  blood  pressure 
with  coUsBmia  will  have  headache. 

There  is  some  anatomical  factor,  such  as  the  form  of  the  skull,  or 
the  size  or  distribution  of  the  vessels,  which  disposes  one  patient  to 
suffer  sooner  or  more  severely  than  another,  from  similar  changes 
of  blood  pressure,  but  in  so  far  as  the  circulation  changes  are  due  to 
uric  acid  collssmia,  the  control  of  this  will  control  the  functional 
disturbances. 

With  regard  to  the  action  of  thyroid  extract,  previously  spoken 
of,  and  the  causation  of  these  conditions,  some  points  are  mentioned 
by  Mr.  B.  B.  Leeper  in  the  British  Medical  Journal  (1900,  vol.  i., 
p.  194). 

A  patient  (female)  admitted  in  a  condition  of  acute  mania  ;  with 
careful  rest  in  bed  and  the  administration  of  digitalis  her  piilse  rate 
became  slower,  and  she  sank  into  a  semi-stuporose  condition.  She 
was  then  put  on  thyroid,  and  after  a  week  the  **  tachycardia 
commenced  to  return,  and  with  it  came  back  her  intelligence/' 
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Further  on  Mr.  Leeper  remarks  with  regard  to  the  effects  of  the 
treatment : — 

"  The  administration  of  thyroid  extract  owes  its  remedial  results 
to  its  direct  stimulation  of  the  cortex,  and  the  increased ,  metabolism 
thereby  induced  among  its  elements.  The  rise  of  temperature  is, 
however,  not  the  most  constant  symptom  of  reaction.  To  the 
increased  pulse-rate  and  quickened  circulation  must  presumably 
be  attributed  most  of  the  good  effects  of  the  treatment." 

I  can  explain  every  fact  here  mentioned :  the  patient  was 
maniacal  on  admission  because  the  heart  had  failed  before  high 
blood  pressure ;  the  capillary  reflux  would  have  been  found  slow, 
and  yet  the  blood  pressure  was  subnormal  (cardiac  failure). 

With  rest,  digitalis  and  stimulants,  the  heart  recovered  and  the 
pulse  slowed ;  but  the  capillary  reflux  was  still  slow,  and  the  blood 
pressure  rose  above  normal,  so  that  the  patient  passed  into  a 
condition  of  stupor. 

The  thyroid  extract  cleared  the  blood  ot  uric  acid,  and  doubtless 
with  the  rise  of  temperature  quickened  the  capillary  reflux;  the 
blood  pressure  became  normal  (for  we  had  then  a  fairly  strong 
heart  and  a  normal  capillary  circulation  for  the  first  time  to- 
gether), and  the  pulse  quickened  in  accordance  with  Marey's  law. 

But  normal  capillary  circulation  with  normal  heeirt  and  blood 
pressure  means  normal  functioning  of  the  cerebral  cortex,  and 
normal  mental  condition,  while  low  blood  pressure  from  heart 
failure  with  obstructed  capillaries  means  defective  function  of  the 
cortex  with  excitement  or  mania;  and  high  blood  pressure  with 
obstructed  capillaries  means  stasis  and  hypersBmia  (with  or  without 
some  thrombosis  and  oedema),  again  accompanied  by  defective 
cortical  fimction  and  stupor  as  its  sign. 

I  could  reproduce  these  conditions  in  any  similar  case,  as  the 
capillary  reflux  and  blood  pressure  observed  together  would  tell  me 
the  exact  condition  and  what  required  to  be  done. 

Cortical  anaemia  from  heart  failure  before  obstructed  capillaries 
means  delirium ;  cortical  hyperaamia  with  possible  stasis,  thrombosis 
and  oedema  means  stupor  or  coma. 

Conditions  of  hysteria  and  excitement  in  women  are  but  the 
reaction  of  their  relatively  weak  hearts  to  collffimia.  When  men 
have  weak  hearts  they  also  become  hysterical  (see  case  in  chap.  xiii.). 

Given  coUssmia  and  slow  capillary  reflux,  if  a  woman's  heart 
does  not  fail  she  will  have  headache  or  mental  depression  or  both, 
because  blood  pressure  will  be  high ;  but  if  her  heart  fails  she  will 
have  subnormal  blood  pressure  in   spite    of  collaemia    and   slow 
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capillary  reflux,  and  then  will  be  excited,  hysterical,  delirious,  even 
maniacal. 

Epilepsy  holds  an  intermediate  position,  for  the  convulsion  of 
epilepsy  may  be  due  to  heart  failure,  but  in  the  above  case  blood 
pressure  was  high  at  the  time  the  heart  failed,  and  it  failed  or 
stopped  suddenly,  being  overpowered  by  the  high  blood  pressure. 
In  hysteria  and  excitement  the  heart  fails  for  other  reasons,  so 
that  blood  pressure  is  not  raised,  but  subnormcJ.  It  is  clear  from 
this  pathology  that  we  may  get  all  gradations  from  one  to  the  other, 
from  epilepsy  with  high  blood  pressure  up  to  the  moment  of  heart 
failure,  through  by stero- epilepsy  to  hysteria  and  mania,  where  with 
cardiac  failure  the  blood  pressure  is  low;  but  in  all  cases  the 
estimation  of  the  capillary  reflux  and  blood  pressure  will  reveal 
the  exact  condition,  and  increased  pulse  rate  is  a  constant  sign  of 
heart  failure,  e,g,,  C.B.,  7 ;  P.,  90—100  ;  B.P.,  120.  It  should  have 
been  140  in  relation  to  above  G.B.  if  heart  was  strong.  Boughly 
C.R.  X  20  =  corresponding  B.P. 

The  one  thing  common  to  all  cases  is  collaBmia  and  slow  capil- 
lary reflux,  and  the  conditions  then  fall  into  two  groups  according  as 
the  heart  fails,  or  does  not  fail. 

In  the  heart  failure  group  : — Excitement ;  hysteria  ;  mania ; 
syncope  ;  epilepsy  (with  sudden  heart  failure). 

In  the  strong  heart  group : — Headache  ;  mental  depression ; 
melancholia  (suicide) ;  epilepsy  (with  high  blood  pressure) ;  cerebral 
haBmorrhage. 

This  explains  why  women  suffer  from  excitement  after  a  shock 
and  from  Baynaud*s  disease,  or  girls  from  chorea,  and  why  de- 
pression, suicide  and  cerebral  haemorrhage  are  less  frequent  than 
with  men. 

,  CoUsBmia,  being  the  common  factor,  must  be  prevented,  but 
in  cases  of  hysteria  and  excitement  when  blood  pressure  is  low  in 
spite  of  capillary  reflux  being  slow,  measures  must  be  adopted  to 
strengthen  the  heart  muscle  as  well. 

Tabes  dorsalis  is  another  disease  of  which  the  exact  causation 
does  not  yet  seem  clear,  but  it  is  generally  considered  to  be  a 
degeneration  of  nerve  structure  rather  than  an  irritation  or  inflam- 
mation, and  some  observers  are  looking  to  the  circulatory  system  for 
an  explanation. 

My  attention  was  directed  to  the  possible  relation  of  tabes  to  the 
circulation  some  twelve  or  fourteen  years  ago,  by  a  case  in  which 
tabes  dorsalis  occurred  with  signs  of  aortic  regurgitation,  and  I  used 
to  ask  what  was  the  possible  connection  between  locomotor  ataxia 
and  aortic  regurgitation. 
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The  answer  in  my  mind  was  high  blood  pressure,  for  high  blood 
pressure  is,  I  believe,  by  no  means  uncommon  in  locomotor  ataxia, 
and  may  be  a  cause  of  aortic  regurgitation.  I  have  certainly  seen 
some  very  high  blood  pressure  in  cases  of  tabes,  but  experience 
does  not  enable  me  to  say  whether  this  is  a  constant  concomitant. 

Some  of  the  conditions  which  tabea  follows  are  not  without 
suggestion ;  thus  it  may  succeed  any  fever  or  acute  rheumatism 
or  pneumonia,  and  the  relation  of  such  to  post- febrile  coUsdmia 
and  its  e£fect  on  the  circulation .  need  not  be  repeated  :  or  it  may 
follow  over-fatigue  or  exposure  to  cold  or  damp,  and  last,  but  not 
least,  syphiUs  is  the  very  disease  which  <  we  might  expect  would 
intensify  the  vascular  effects  of  uric  acid  collsBmia,  for  obviously 
any  degeneration  of  vascular  tissues  would  increase  the  evil  effects 
of  obstructive  collaemia,  and  we  shall  see  in  chapter  xi.  that  syphilis 
has  probably  a  similar  effect  in  Raynaud's  disease. 

A  fact  of  great  interest  has  been  pointed  out  by  pr.  H.  Oppen 
helm,  of  Berlin,  and  others  (see  Berlin,  hlin.  Wochensch,,  1884, 
p.  603),  namely,  that  megrim  is  a  frequent  feature  in  the  previous 
history  of  cases  of  tabes,  and  if  tabes  is  a  result  of  high  blood 
pressure  or  defective  circulation,  we  have  here  as  frequent  ante- 
cedent a  condition  certainly  associated  with  coUsBmic  circulation, 
the  uric  acid  headache  itself.  He  found  the  history  of  such  headache 
in  12  out  of  85  cases  of  tabes,  10  of  the  12  being  females.  Migraine 
is  generally  present  for  many  years,  but  often  increases  in  frequency 
and  severity  before  the  onset  of  the  tabes.  He  considers  that 
migraine  is  far  too  frequently  met  with  in  the  history  of  tabes  to 
be  passed  over  as  a  mere  accident,  and  that  where  migraine  is 
present  with  increasing  severity,  an  outlook  should  be  kept  for 
the  early  signs  of  tabes. 

Dr.  W.  Sander  in  the  same  journal  {Berlin,  klin.  WocMnsch,, 
1876,  p.  289)  makes  a  very  similar  remark  as  to  the  relationship 
between  migraine  and  ''dementia  paraljrtica '*  or  ** paralytischen 
Geistesstorungen,"  which  is,  I  take  it,  the  disease  I  shall  mention 
further  on — general  paralysis  of  the  insane. 

Here,  again,  migraine  has  been  noted  as  an  antecedent  in  ^  or 
^  of  all  cases,  but  (unlike  the  tabes  cases)  the  attacks  may  cease 
before  the  more  serious  mental  disease  comes  on. 

Apart  from  clearing  the  blood  of  uric  acid  by  diet  or  drugs,  there 
is  only  one  reason  1  know  of  why  migrsdne  attacks  should  cease,  and 
that  is  heart  failure ;  the  obstruction  to  the  capillary  circulation 
continues,  but  the  pain  ceases  because  the  heart  has«  no  longer 
power  to  keep  up  the  pressure. 
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Undei  these  conditions  it  seems  certain  that  degeneration  of 
delicate  nerve  structures,  such  as  those  of  the  cortex  of  the  brain, 
must  ensue,  and  I  doubt  not  that  in  the  observation  of  Dr.  W. 
Sander  we  have  a  key  to  the  causation  of  general  paralysis,  namely, 
defective  nutrition  and  consequent  degeneration  of  delicate  nerve 
structures,  because  the  blood  supply  is  hindered  both  by  blocked 
capillaries  in  front  and  failing  heart  power  behind. 

I  have  several  times  had  cases  of  so-called  *'  softening  of  the 
brain,"  and  have  found  exactly,  these  conditions,  namely,  heart 
failure  in  people  who  for  years  had  had  high  blood  pressure  and 
capillaxies  obstructed  by  collaemia.  In  such  cases  I  have  done  more 
or  less  decided  good  by  freeing  the  capillaries  from  collaemia  and 
strengthening  the  heart,  and  if  the  pulse  rate  becomes  normal,  B.P. 
may  resume  its  ordinary  relation  to  G.B. 

To  strengthen  the  heart  without  freeing  the  capillaries  would 
have  brought  back  the  migraine  in  the  cases  observed  by  Dr.  Sander. 

Allowing  that  it  is  only  in  a  small  number  of  these  cases  head- 
ache is  an  antecedent,  we  must  remember  that  by  no  means  every- 
one with  high  blood  pressure  suffers  from  headache.  What  I  find 
suggestive  is  that  in  so  many  cases  a  headache  which  was  undoubted 
evidence  of  high  blood  pressure  was  found,  and  probably  in  many 
more  there  was  antecedent  high  blood  pressure,  though  it  produced 
no  headache. 

Another  indication  is  the  insomnia  which  Dr.  Sander  ranks  with 
migraine  as  a  conjmon  antecedent.  In  my  experience  of  migraine 
or  mental  depression  with  high  blood  pressure,  some  amount  of 
insomnia  is  a  constant  symptom,  and  I  have  long  regarded  a  uric- 
acid-free  diet  as  a  cure. 

With  tabes  we  must  remember  the  anatomy  and  physiology 
of  the  cord  circulation;  that  it  is  carried  on  through  considerable 
lengths  of  small  vessels,  where  peripheral  obstruction  and  high 
blood  pressure  would  probably  have  great  effects  in  slowing  the 
blood  stream ;  and  here  we  see,  perhaps,  a  further  link  in  the 
connection  of  tabes  with  aortic  regurgitation,  for  such  regurgi- 
tation might  act  very  much  like  the  heart  failure  in  cerebral 
paralysis  and  greatly  increase  the  circulation  difficulties  in  certain 
portions  of  the  cord. 

Nor  is  the  fact  that  degeneration  in  tabes  is  limited  to  certain 
definite  tracts  in  the  cord,  a  b^  to  such  circulatory  origin  of 
degeneration,  for  in  all  such  complex  organs  there  must  be  parts 
in  which  the  capillary  circulation  is  carried  on  with  greater  diffi- 
culties than  elsewhere,  and  those  will  consequently  be  the  first 
to  feel  the  stress  of  famine. 
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I  have  certainly  seen  cases  in  which  paresis  of  •  the  lower 
extremities  appeared  to  be  associated  with  slight  heart  failure 
in  a  circulation  obstructed  by  coUsemia,  and  in  at  least  one  the 
symptoms  were  markedly  worse  in  the  morning  hours  for  reasons 
which  will  now  be  understood  (see  also  Dr.  Handson's  case  in 
chapter  xiii.). 

I  suspect  also  that  some  cases  of  temporary  loss  of  power  in  the 
legs  from  severe  mental  shock  have  a  similar  causation,  for  shock,  as 
we  know  in  chorea,  Graves'  disease,  &c.,  is  a  cause  of  collsBmia,  and 
coll8Bmia  may  soon  produce  heart  failure,  temporary  or  permanent. 

It  is  of  interest  that  general  paralysis  is  not  uncommonly  associ- 
ated with  tabes,  and  that,  as  is  the  case  with  tabes,  there  is  little  to 
negative  the  possibility  of  its  being  essentially  a  degeneration  of 
nervous  tissues  originating  in  circulation  and  vascular  changes, 
such  as  stasis  and  thrombosis,  as  seen,  for  instance,  in  the  retina 
in  the  high  blood  pressure  conditions  of  migraine  (see  references  on 
p.  212). 

This  pathology  explains  why  this  disease  is  so  often  the  sad 
ending  of  men  of  great  mental  power,  for  it  is  precisely  the 
most  delicate  cortical  tissues  with  the  finest  meshwork  of  capil- 
laries that  will  be  most  affected  by  the  circulation  failure  and  will 
most  quickly  degenerate. 

The  curve  of  annual  incidence  of  this  disease  in  Paris,  as  given 
by  Mr.  Havelock  Ellis,  has  a  maximum  in  May  and  June  corre- 
sponding closely  with  the  maxima  of  the  curves  of  insanity  and 
suicide,  and  the  large  uric  acid  excretion  of  early  summer,  to  which 
I  have  already  referred  (p.  152). 

For  a  record  of  the  suggestion  that  highly  nitrogenous  foods  (for 
which  I  should  read  uric-acid-containing  foods)  have  an  influence  on 
the  causation  of  general  paralysis  quite  apart  from  syphilis,  see  Dr. 
W.  Ford  Bobertson  in  the  British  Medical  Journal^  1901,  vol.  i., 
p.  1602. 

I  give  these  facts  for  what  they  are  worth  and  to  emphasise  the 
suggestion  I  have  made  that  in  all  functional  and  organic  diseases  of 
nerves  and  nerve  centres  of  obscure  origin,  capillary  reflux  and  blood 
pressure  should  be  investigated,  and  when  abnormal  carefully  treated 
with  a  view  to  reproduce  normal  conditions  and  test  the  effects  of  the 
circulation  changes  on  the  disease. 

So  much  for  depression  or  fatigue  of.  mind,  bi^t  I  believe  fatigue 
of  body  has  a  similar  if  not  identical  causation.  If  bodily  strength 
and  power  of  endurance  are  increased  by  drugs  like  opium  and 
cocaine,  which  produce  a  free  circulation  and  metabolism  in  the 
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nerve  centres  and  muscles,  then  obviously  conditions  which  hinder 
the  circulation  and  diminish  the  metabolism  will  produce  fatigue  of 
body  as  well  as  depression  of  mind. 

I  pointed  out  a  good  many  years  ago'''  the  fact  that  a  fall  of  uric 
acid  excretion  brought  about  by  the  administration  of  an  acid  was 
almost  always  accompanied  by  a  rise  in  the  excretion  of  urea. 

Since  that  time  I  have  ascertained  that  uric  acid  taken  by  mouth 
is  not  converted  into  urea,  but  is  in  due  time  excreted  as  uric  acid  in 
the  urine  t  (see  figs.  24  to  30). 

Also  that  while  a  marked  fall  in  uric  acid  is  commonly  accom- 
panied by  a  rise  of  urea,  a  marked  rise  of  uric  acid  is  also  commonly 
accompanied  by  a  fall  of  urea. 

It  was  only,  however,  in  working  at  the  physiology  and  pathology 
of  fatigue  that  I  appreciated  something  of  the  real  bearing  of  my 
observations. 

The  effect  of  exercise  is  to  lower  the  acidity  of  the  urine  owing 
to  the  increased  excretion  of  acids  by  the  skin  in  perspiration ;  the 
fall  of  acidity,  or  more  accurately  the  increased  alkalinity  of  the 
blood,  allows  the  passage  of  an  excess  of  uric  acid,  and  this  is 
accompanied  by  a  fall  of  urea  and  the  presence  of  more  or  less 
marked  fatigue. 

Here,  then,  is  the  physiology  of  fatigue,  depressed  and  deficient 
circulation  in  the  muscle  and  nerve  tissues  owing  to  the  excess 
of  uric  acid  in  the  blood ;  and  this  explains  the  disinclination  for 
bodily  and  mental  exertion  which  accompanies  the  uric  acid  head- 
ache, or  mental  depression  due  to  the  same  cause. 

We  can  understand  that  fatigue,  with  its  raised  blood  pressure 
and  slow  capillary  reflux,  is  the  physiological  epitome  of  all  defective 
combustion,  and  the  fall  of  the  urea  is  the  sign  of  the  defective 
metabolism  of  albumens. 

Prolong  this  collsemia  and  defective  combustion  over  weeks 
instead  of  hours  and  let  it  affect  especially  the  albumens,  and 
you  get  not  only  a  fall  of  urea,  but  an  excretion  of  uncombusted 
albumen — albuminuria  or  Bright's  disease ;  let  it  affect  the  carbo- 
hydrates and  you  have  glycosuria  or  diabetes,  or  let  it  affect  the 
fats  and  obesity  follows,  very  often  combined  more  or  less  with 
the  other  two. 

In  studying  fatigue  we  survey  the  pathology  of  all  these  failures 
of  combustion  in  epitome.     The  high  blood  pressure  and  slow  capil- 


*  Journal  of  Physiology,  vol.  viii.,  p.  215. 
t  Ibid.,  vol.  XV.,  p.  167. 
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lairy  reflux  common  to  them  all  are  signs  of  what  is  going  wrong  in 
the  tissue  metabolism,  and  the  tissue  metabolism  is  upset  because 
the  capillary  circulation  is  defective. 

i.But  if  fatigue  is  thus  due  to  the  presence  of  excess  of  uric  acid 
in  the  blood,  and  if  opium  and  cocaine  can  for  a  time  abolish  fatigue 
by  keeping  the  blood  clear,  it  follows  that  fatigue  will  be  absent  or 
very  slight  so  long  as  uric  acid  is  absent  from  the  blood,  no  matter 
what  method  is  adopted  for  bringing  about  this  result. 
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Fig  46. — Effects  of  Exebcise 
Urea 


ON  the  Excretion  of  Uric  Acid  and 
(Morning). 


And  as  there  are  many  ways  of  keeping  the  blood  clear  of  uric 
acid,  it  follows  that  there  are  also  many  of  preventing  fatigue  besides 
the  use  of  opium,  cocaine,  or  other  retentive  drugs. 
^  Opium  and  cocaine  keep  the  blood  clear  of  uric  acid  by  raising 
the  acidity  ;  they  thus  counteract  the  effects  of  exercise  and  prevent 
the  blood  becoming  a  good  solvent  of  uric  acid  as  its  result. 
.  *  But  there  is  another  way  of  keeping  the  blood  clear  under  these 
conditions,  namely,  by  previously  clearing  out  with  solvents  the  uric 
acid  available. 
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The  most  powerful  solvent  and  exoretant  of  urio  acid  is  salicylic 
acid  or  one  of  its  salts,  and  if  these  are  given  for  four  to  five  days 
before  the  exercise  is  taken,  so  as  to  sweep  out  all  uric  acid  avail- 
able for  solution  in  the  blood,  and  if  the  drug  is  left  off  on  the  day 
of  exercise,  some  remarkable  results  are  obtained. 

First  there  is  a  great  fall  in  the  excretion  of  uric  acid,  which 
always  occurs  after  salicylates  have  been  taken  for  a  few  days 
and  left  off,  so  that  there  is  no  uric  acid  to  oome  through  the  blood 
as  the  result  of  the  rising  alkalinity  of  exercise  and  perspiration 
(see  fig.  8). 

And  with  this  there  is  almost  complete  absence  of  fatigue  (even 
with  the  severest  exercise  and  most  profuse  perspiration)  and 
muscle  power  and  endurance  appear  to  be  increased  at  least  50  per 
jQcnt.  Further,  there  is  this  remarkable  result,  that,  whereas  with 
the  plus  excretion  of  uric  acid  in  ordinary  exercise  there  goes  a 
great  fall  of  urea  followed  by  a  rise  ne^xt  day,  there  is  either  an 
immediate  rise  of  urea  or  only  a  very  slight  fall  in  the  case  of 
exercise  undertaken  in  the  absence  of  uric  acid  from  the  blood. 

In  these  facts  we  have  a  demonstration  of  the  enormous  influence 
exerted  by  uric  acid  on  the  metabolism,  nutrition  and  function  of  the 
whole  body,  and  also  a  complete  explanation  of  a  much-disputed 
point  in  physiology,  viz.,  the  influence  of  exercise  on  the  excretion 
of  urea. 

I  give  a  few  figures  to  illustrate  these  points. 

In  fig.  46  is  shown  the  effect  of  tl^ree  hours  of  bicycle  work  in 
the  a.m.  hours,  with  its  result,  a  great  fall  in  the  excretion  of  urea, 
viz.,  57  grs.,  followed  by  a  rise  next  day  of  78  grs.  Take  the  fall 
from  the  rise  and  the  result  of  the  two  days  is  an  increased 
excretion  of  urea  amounting  to  21  grs. 

Note  further  that  uric  acid  is  fairly  high  above  urea,  so  that 
probably  4  grs.  of  it  passed  through  the  blood  on  the  day  of  exercise. 

In  fig.  47  is  shown,  in  contrast  with  the  above,  the  effects  of 
three  hours  bicycle  exercise  in  the  p.m.  hours  of  the  day ;  the 
amount  of  work  done  in  the  two  cases  is  as  nearly  as  possible 
identical. 

Here  we  see  a  fall  of  only  36  grs.  followed  by  a  rise  of  60  grs. 
next  day,  and  subtracting  the  former  from  the  latter  we  get  a  rise  of 
24  grs.  of  urea  as  the  result  of  the  two  days,  so  that  while  the 
amount  of  exertion  was  as  nearly  as  possible  the  same  in  both 
figures,  the  resulting  increased  excretion  of  urea  was  the  same 
all  but  3  grs.  The  point  which  these  figures  illustrate  is  that 
for  the  same  amount  of  exercise  the  fall  of  urea  that  results  is 
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greater  when  the  exercise  is  taken  in  the  a,m.  hoars  than  when  it  is 
taken  in  the  p.m.  hours,  and  that  this  is  due  to  the  fact  that  there 
is  generally  more  uric  acid  available  for  solution  in  the  blood  in  the 
a.m.  than  in  the  p.m  hours  (see  figs.  1,  2,  and  3) ;  for  we  shall  see 
that  the  fall  of  urea  that  accompanies  exercise  and  fatigue  is 
entirely  dependent  on  the  amount  of  uric  acid  in  the  blood,  and 
that  the  amoimt  of  fatigue  produced  by  any  given  exercise  varies 
absolutely  with  the  fall  of  urea,  and  is  therefore  dependent  on  the 
amount  of  uric  acid  in  the  blood. 

This  is  no  chance  result  of  a  single  experiment,  for    I    have 
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Fia.  47. — Effects  of  Exbbcisb  on  the  Excbbtion  of  Uric  Acid  and 
Ubba  (Afternoon). 

worked  at  these  points  for  several  years,  and  it  was  the  remarkable 
fall  of  urea  that  always  accompanies  exercise  in  the  a.m.  hours  that 
first  drew  my  attention.  It  must  be  understood  that  exercise  always 
produces  a  rise  in  the  excretion  of  urea.  The  quantity  of  uric  acid 
in  the  blood  determines  whether  that  rise  shall  come  at  once  with 
little  fatigue,  or  not  till  next  day  with  more  decided  fatigue ;  and  it 
was  through  overlooking  this  relation  to  uric  acid  that  the  efiEect  of 
exercise  on  the  excretion  of  urea  was  misunderstood. 

I  remark  in  this    connection   that   Dr.    Yaughan   Harley   has 
pointed  out  *  that  less  muscular  work  can  be  done  at  9  a.m.  than 

♦  Lancet,  1884,  vol.  i.,  p.  1199. 
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a^  11  a.m.,  and  that  muscle  power  rises  from  9  to  11  a.m:;  wttd. 
that  there  is  also  a  notable  fall  in  muscle  power  at  4  p.m.  And  it 
is  a  remarkable  fact  that  there  is  generally  more  uric  acid  passing 
through  the  blood  at  9  a.m.  than  at  11  a.m.,  and  about  4  '  p.m. 
there  is  generally  also  a  temporary  rise  in  the  excretion  of  uric 
acid  (afternoon  alkaUne  tide,  see  fig  1).  ,         .. 

I  think  almost  every  one  must  haVe  made  the  clinical  obserra^ 
tion  that  children  are  often  dull  and  heavy,  and  disinclined 
for  mental  ^nd  bodily  exertion  in  the  a.m.  hours ;  while  they  wee 
lively  and  can  hardly  be  restrained  in  the  p.m.  hours.  '  ' 

A  priori  one  would  expect  that  the  facts  would  be  exactly  the 
reverse,  for  in  the  a.m.  hours  the  child  has  just  been  refreshed  by 
a  long  night's  rest,  and  in  the  p.m.  hours  it  has  borne  the 
burden  and  heat  of  the  day.  There  is  a  great  differencer  in  this 
respect  between  those  who  take  flesh  and  tea  and  those  who 
abstain  from  them,  the  latter  being  markedly  bright  and  fresh  in 
the  morning  hours. 

In  physiological  conditions,  then,  exercise  undertaken  in  the 
a.m.  hours  generally  causes  greater  fatigue  and  a  more  marked  and 
decided  fall  in  the  excretion  of  urea  than  similsir  exercise  under- 
taken in  the  p.m.  hours. 

We  shall  now  see  that  if  measures  are  taken  to  keep  the  blood 
clear  of  uric  acid  during  the  exercise  it  will  be  accompanied  by 
little  or  no  fatigue,  and  will  also  produce  little  or  no  fall  in  the 
excretion  of  urea. 

I  have  already  referred  to  the  action  of  opium,  and  to  the  fact 
that  it  clears  the  blood  of  uric  acid  by  diminishing  the  alkalinity 
of  the  blood. 

This  action  of  opium  is  so  well  known  that  1  wished  to  give 
a  figure  showing  its  effects  on  the  excretion  of  urea  and  uric  acid  in 
myself  during  exercise,  but  I  was  met  by  this  difficulty. 

My  diet  (1890)  is  one  in  which  milk  is  almost  the  only  animal 
food,  and  I  further  consume  a  considerable  quantity  of  fruit.  The 
result  is  that  I  have  a  large  introduction  of  alkaline  bases  and  but 
a  small  introduction  of  acids  and  acid  salts,  such  as  the  sulphur  and 
phosphorus  and  the  phosphates  and  sulphates  of  animal  tissue. 
Therefore  the  acidity  of  my  urine  is  much  lower  than  that  of  those 
who  eat  ordinary  diet,  and  the  alkalinity  of  my  blood  probably 
much  greater. 

Hence  I  found  that  opium  (in  such  doses  as  I  cared  to  take), 
had  comparatively  little  effect  on  the  acidity  of  my  urine,  and  as  it 
thus  affected   the   alkalinity  of  the  blood  but  slightly,  it  failed  to 
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clear  the  blood  of  urio  acid,  and  also  failed  to  prevent  fatigue  and 
a  fall  of  urea  when  exercise  was  taken. 

It  may  be  objected  that  the  rise  of  acidity  in  fig.  15  is  well 
marked,  but  this  was  obtained  some  years  ago  when  my  diet  still 
contained  some  flesh,  flsh  or  egg. 

I  therefore  selected  a  drug  which  cleared  the  blood  of  uric  acid 
kkdependently  of  acidity ;  viz.,  mercury,  though  other  metals,  as 
copper,  zinc,  silver,  would  have  done  equally  well,  and  I  have  no 
doubt  that  the  action  of  these  metals  in  forming  insoluble  compounds 
with  uric  acid  accounts  fot  their  so-called  tonic  effects.  The  action 
of  all  these  metals  can  now  be  easily  demonstrated  by  their  effects 
on  the  granules  of  uric  acid  in  the  blood,  the  capillary  reflux,  the 
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Fig.  48.— Effects  of  Exbbcisb  on  the  Excbbtion  of  Uric  Acid  and 
Ubba  after  Calomel. 

blood  pressure,  and  on  the  temperature  which  the  circulation 
controls.       .  ^ 

I  have  pointed  out  that  the  urates  of  mercury  are  insoluble, 
and  fig.  48  shows  its  effect  in  the  form  of  calomel  on  the  excretion 
of  urea  under  exercise.  We  see  that  there  is  an  immediate  rise  of 
urea  to  the  extent  of  23  grs.,  followed  by  a  fall  next  day;  and  with 
this  rise  of  urea  there  was  not  only  absence  of  fatigue  but  a  feeling 
of  increased  muscle  power  and  endurance. 

But  there  are  other  ways  of  keeping  the  blood  clear  of  uric  acid 
besides  giving  mercury,  opium,  or  other  drugs  which  directly  or 
indirectly  diminish  the  solvent  powers  of  the  blood  for  uric  acid. 

And,  perhaps  the  best  way  is  to  take  a  course  of  salicylate  as 
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above  mentioned,  and  fig.  49  shows  the  effect  of  some  exercise  taken 
the  day  after  a  dose  of  salicylate  which  had  caused  a  very  large 
excretion  of  uric  acid;  on  the  day  of  exercise  the  uric  acid  fell 
greatly  and  was  slightly  below  urea,  and  with  this  there  was  an 
immediate  rise  of  urea  to  the  extent  of  about  19  grs.,  followed  by  a 
fall  next  day. 

I  have  made  many  similar  experiments,  but  shall  only  mention 
my  results  in  one  more. 


Pig.  49. — Epfbcts  of  Exbbcise  on  the  Excbbtion  op  Ubic  Acid  akd 
Ubba  aftbr  a  Coubsb  op  Salicylatbs. 

On  the  10th  of  June,  no  drugs  having  been  taken  for  several 
days,  I  rode  35  miles  on  a  bicycle,  the  exercise  beginning  about 
11  a.m.  and  ending  about  5  p.m.,  with  a  considerable  rest  in  the 
early  part  of  the  afternoon.  This  produced  a  fall  of  urea  =  to 
27  grs.,  followed  by  a  rise  of  52  grs.  next  day,  and  the  same  rise  was 
maintained  on  the  following  day,  though  this  was  partly  accounted 
for  by  further  exercise. 

On  the  24th  of  June,  after  a  four  days*  course  of  salicylate  of 
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soda  (the  drug  having  been  left  off),  I  rode  at  about  the  same  hours 
of  the  day  45  miles  on  a  bicycle. 

The  daily  curves  show  uric  acid  decidedly  below  urea  and  a  fall 
of  urea  equal  to  18  grs.  followed  by  a  rise  of  23  grs.  next  day  and 
70  grs.  the  day  after. 

My  notes  show,  however,  that  on  the  day  this  exercise  was  taken 
my  food  was  unfortunately  deficient  for  at  least  one  meal,  and  but 
for  this  I  think  that  there  might  have  been  no  fall  of  urea  on  the 
day  of  exercise,  and  a  greater  rise  on  the  day  that  followed  it.  As 
it  is,  however,  the  difference  between  a  fall  of  27  grs.  for  36  miles 
and  a  fall  of  18  grs.  for  45  miles,  is  sufficiently  marked,  and  on  the 
45  mile  day  there  was  little  or  no  fatigue,  in  spite  of  severe  exercise 
and  perspiration,  till  supplies  of  food  began  to  run  short. 

I  have  been  told  by  Dr.  W.  Kidd,  of  Blackheath,  that  he  has 
had  somewhat  similar  experience  with  salicylates,  in  that  having 
taken  these  drugs  for  several  days  for  uric  acid  headaches  he  was 
surprised  to  find. that  he  was  able,  though  quite  put  of  training,  to 
ride  45  miles  on  a  bicycle  with  as  much  or  more  ease  than  he  could 
previously  ride  20;  and  many  other  observers  and  athletes  have  now 
corroborated  these  experiences. 

There  is  another  way  in  which  the  amount  of  uric  acid  available 
for  solution  in  the  blood  can  be  diminished,  and  that  is  by 
diminishing  the  daily  introduction.  (See  Journal  of  Physiology  ^ 
vol.  XV.,  and  Brit,  Med,  Jour,,  December,  1894.)  This  is  an  experi- 
ment constantly  being  performed  for  us  by  others;  I  refer  to 
vegetarianism.  In  the  second  edition;  p.  163,  I  have  referred  to  th^ 
fact  that  in  a  long  distance  walk  which  is  mentioned  in  the  Lancet 
(1893,  vol.  i.,  p.  1396),  the  winners  out  of  a  large  number  of  com-  , 
pe titers  were  vegetarians.  I  have  also  quoted  in  '*  Diet  and  Food  " 
(fourth  edition,  p.  99),  another  remarkable  instance,  of  which  the 
heading  in  the  Daily  News  was,  '*  Meat-eaters  Walked  Off  Their 
Legs,*'  and  I  believe  there  need  be  no  difficulty  in  repeating  this 
result,  and  it  has  now  been  done  year  after  year.  Those  on  a  uric- 
acid-free  diet  can  always  walk  meat-eaters  and  tea-drinkers  off  their 
legs,  for  the  reasons  I  am  here  giving  in  detail  (see  also  **  Muscle, 
Brain,  and  Diet,"  by  E.  H.  Miles :  Swan,  Sonnenschein  and  Co., 
London,  1900;  also  a  paper  of  mine  in  the  Edinburgh  Medical 
Journal,  December,  1907). 

It  is  precisely  in  the  long  distance  that  absence  or  relative 
absence  of  uric  acid  tells ;  the  meat-eater  will  do  very  well  at 
first;  the  relatively  low  alkalinity  of  his  blood  suffices  to  keep  it 
pretty  free  from  uric  acid  for  a  time  in  spite  of  the  exercise ;  bub 
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when  alkalinity  rises  decidedly,  inevitable  collaemia  results,  and  he 
is  then  quickly  outpaced  by  the  vegetarian  competitor. 

Persons  accustomed  to  the  stimulation  of  animal  flesh  have 
mistaken  this  stimulation  for  strength,  and  have  evidently  the 
greatest  diflBculty  in  believing  that  anyone  can  possibly  be  fit  for 
exertion  on  any  other  diet.  Thus  a  sedentary  patient  of  mine  had  a 
beef-eating  friend  who  prided  himself  on  his  walking,  and,  to  escape 
further  chaff  on  diet  matters,  my  patient  accepted  his  challenge  for  a 
good  walk.  The  result  was  that  my  patient  walked  him  off  his  feet 
with  comparative  ease,  and  when  some  20  miles  had  been  covered 
the  beef-eater  acknowledged  that  he  was  tired  and  did  not  care  to 
go  further. 

Professor  Windle,  of  Birmingham,  told  me  when  he  had  been  on 
diet  about  twelve  months,  that  75  miles  on  a  bicycle,  half  of  it 
against  a  strong  head-wind,  did  not  sufiBce  to  produce  fatigue,  and 
that,  in  fact,  in  his  experience  just  as  in  my  own,  the  old  severe 
fatigue  compelling  an  immediate  rest  at  all  costs  was  now  unknown. 

I  find  that  exposure  to  heat  during  exercise  has  now  compara- 
tively little  effect ;  instead  of  producing  exhaustion  and  a  speedy 
breakdown,  it  rather  improves  the  pace  and  does  not  interfere  with 
endurance.  Formerly  it  quickly  produced  such  extensive  and 
severe  collasmia  that  further  effort  became  impossible,  but  now 
there  is  no  material  for  such  collsemia,  and  any  little  uric  acid  left 
has  its  solubility  improved  by  the  heat,  so  that  coUasmia  is 
prevented  instead  of  being  produced. 

Under  these  conditions  exercise  in  not  now  accompanied  by  a 
great  fall  in  the  excretion  of  urea,  because  these  waste  products  are 
at  once  removed  from  the  muscles  so  that  they  can  continue  the 
production  of  force  almost  indefinitely,  if  albumens  are  supplied. 

Further  instances  were  prominent  in  the  daily  papers  during  the 
war  between  Turkey  and  Greece.  There  were  many  reports  from 
the  surgeons  of  the  wonderful  vitality  of  the  Turks,  of  their  powers 
of  endurance  without  food,  of  their  fighting  and  marching  after  the 
receipt  of  serious  wounds,  and  of  the  way  in  which  they  recover  and 
their  wounds  heal. 

Here  the  free  capillary  circulation  so  essential  for  the  repair  of 
wounds,  which  English  surgeons  must  produce  with  opium,  is 
possessed  by  these  Turks  not  only  for  a  few  hours  while  under  the 
influence  of  a  drug,  but  from  birth  to  old  age.  For  similar  records 
in  the  medical  papers  see,  among  others,  the  British  Medical 
Journal,  1897,  vol.  i.,  p.  1219. 

I  have  no  doubt  that  this  magnificent  nutrition  and  power  ol 
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endurance,  this  resistance  to  depression  and  shock  after  injury  is 
due  to  the  absence  of  collsemia  which  a  uric-acid-free  diet  produces. 
It  can  be  jroduced  also  by  opium  or  mercury  without  change  of 
diet,  and  the  only  factor  common  to  all  is  absence  of  uric  acid. 

If  a  flesh-eater  goes  two  hours  longer  than  usual  without  food 
he  gets  coUaemia ;  hence  the  saying,  *'  a  hungry  man  is  an  angry 
man  *' ;  but  in  the  absence  of  coUeemia  much  work  can  be 
done  fasting. 

Similar  demonstrations  of  vitality  and  power  of  endurance  have 
been  given  over  and  over  again  in  the  history  of  the  world,  and 
these  facts  are  now  acknowledged  both  in  Europe  and  America, 
an  increase  of  endurance  of  100  per  cent,  and  more  being  often 
recorded.  See  paper  by  Prof.  P.  Fauvel  in  Monographies  Cliniqvss, 
December,  1907. 

The  advantages  of  the  uric-acid- free  diet  are  many,  for  in  addi- 
tion to  comparative  absence  of  fatigue  during  exercise  there  will 
be  no  succeeding  stififness  or  rheumatism — which  provides  another 
instance  of  the  relationship  between  the  latter  and  uric  acid.  On 
ordinary  diet  I  never  got  hot  in  summer  with  subsequent  expo- 
sure to  cold  or  draught  without  stiff  neck,  lumbago,  or  some  such 
trouble.  This  is  now  never  the  case,  and  Professor  Windless 
experience  corroborates  mine. 

It  will  probably  be  asked  why  do  horses  suffer  from  rheumatism, 
not  only  arthritis,  but  endocarditis  and  pericarditis?  They  are 
vegetarians  and  ought,  some  may  think,  to  be  free  from  these 
troubles  ? 

The  answer  to  this  is  not  difi&cult  after  a  study  of  fig.  75,  where 
it  appears  that  one  of  the  foods  given  to  horses  (the  pulses — peas, 
beans,  and  lentils)  contains  even  more  uric  acid  or  xanthitr  than 
animal  flesh. 

Horses  also  live  in  an  artificial  state,  and  some  of  their  foods  are 
highly  nitrogenous  (beans  and  cereals).  These  are  given  without 
any  real  reference  to  the  nitrogen  required  for  body  weight  or  work, 
and  there  is  little  doubt  that  if  allowed  to  satiate  themselves  on  such 
strong  foods  they  often  get  too  much  albumen,  and  will  conse- 
quently form  and  retain  too  much  uric  acid. 

Not  only  so ;  but  when  fed  on  dry  foods  and  deprived  of  fresh 
vegetable  substancea  they  may  suffer  from  a  relative  deficiency  of 
alkaline  salts  in  the  blood,  and  thus  have  increased  retention. 

It  is  clear  from  the  record  given  further  on  that  horses  suffer 
from  fatigue  and  sleeplessness,  and  that,  as  in  men,  these  symptoms 
<5an  be  relieved  by  opium. 


Digitized  by 


Google 


340  UBIC   ACID — OHAPTEB  VIII 

Briefly  they  have  uric  acid  coUaamia  and  its  results,  and  when 
exposed  to  cold  and  wet  after  fatigue  they  also  get  a  precipitation 
of  this  urate  upon  their  joints  and  other  fibrous  tissues,  and 
vegetarians,  who  take  similar  foods  containing  xanthi'n,  have  no 
immunity  from  rheumatism  or  fatigue.  Hence  the  vegetarian 
natives  of  India  suffer  from  gout,  rheumatism  and  stone,  and 
statistics  show  that  those  suffer  most  who  live  largely  on  the 
pulses  and  other  xanthin  containing  foods. 

I  may  say  in  further  explanation  of  these  statements  that 
absolute  freedom  from  coUsBmia  (that  is  from  the  presence  of 
sufficient  uric  acid  in  the  blood  to  produce  abnormal  fluctuations 
in  capillary  reflux  and  blood  pressure)  can  only  be  obtained  by  non- 
introduction  of  uric  acid  or  xanthin  in  the  food,  combined  with  such 
complete  solubility  of  all  the  uric  acid  in  the  body  that  day  by  day 
there  shall  be  excreted  from  it  every  grain  formed. 

If  excretion  falls  short  of  formation  by  only  half  a  grain  a  day,  in 
twelve  days  there  are  six  grains  of  uric  acid  available,  and  this  will 
suffice  to  produce  coUeBmia  with  any  of  its  minor  evil  effects  on 
circulation  and  nutrition  for  at  least  some  hours. 

To  mention  only  the  main  points,  the  alkalimity  of  the  blood  i& 
diminished  by : — 

(1)  High  urea ; 

(2)  Acids  in  food ; 

(3)  Exposure  to  cold  and  deficient  exercise ; 
and  conversely  it  is  increased  by : — 

(1)  Low  urea ; 

(2)  Alkalies  in  food. 

(3)  Warmth  and  exercise  causing  perspiration. 

We  must  remember  that  every  molecule  of  albumen  metabolised 
in  the  body  forms  its  nitrogen  into  urea  and  its  sulphur  and 
phosphorus  into  acid  substances,  hence  acidity  and  urea  rise  and 
fall  together. 

The  effects  of  acids  and  alkalies  in  the  food  are  obvious,  and  cold 
and  deficient  exercise  diminish  the  excretion  of  acids  from  the  skin 
in  perspiration  and  also  directly  precipitate  collsemia  on  surfaces 
and  extremities,  for  cold  is  itself  a  precipitant  of  uric  acid  and 
always  acts  as  such  except  in  the  presence  of  salicylates. 

The  first  requisite  for  this  freedom  then  is  moderate  urea,  and 
for  sedentary  people  in  cold  weather  this  must  not  be  more  than 
3  grains  (9  grains  of  albumen)  per  pound  of  body  weight  per  day, 
perhaps  even  a  trifle  less. 

In  warm  weather  (but  still  sedentary)  a  fraction  over  3  grains  a 
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pound  may  do,  and  in  warm  weather  with  plentiful  exercise  3*5  grs. 
per  pound  per  day  will  not  suffice  to  produce  retention,  and  in  the 
young  and  active  probably  4  grs.  and  more  may  be  excreted  with 
impunity  under  these  conditions. 

But  if  this  quantity  is  taken  in  cold  weather  and  when  sedentary, 
there  will  be  retention,  and,  now  and  then  at  intervals,  some 
<2olladmia  and  its  results. 

This  will  be  a  slight  matter  compared  with  the  severe  coUaamia 
of  introduction  with  excess  of  albumens  and  a  large  supply  of  acids 
in  food  and  drink  (that  is  to  say,  with  the  introduction  and  retention 
of  ordinary  diet),  at  worst  it  may  only  amount  to  a  little  weariness 
in  the  head  and  a  slight  disinclination  for  exertion. 

Thus  to  obtain  the  greatest  possible  freedom  from  coUsBmia  while 
sedentary  and  in  cold  weather,  we  must  keep  urea  moderate,  we 
must  avoid  acids  in  food  and  drink,  must  eat  potatoes,  containing 
plentiful  alkaline  salts,  and  keep  very  warm.  For  even  if  the  cold 
is  not  felt  it  will  affect  the  acidity  of  the  urine  and  the  alkalinity 
of  the  blood. 

I  will  add,  as  a  practical  rider,  when  any  man  feels  a  tvnnge  in  a 
joint,  let  him  cut  down  albumens  and  acids  and  take  extra  potatoes, 
and  he  will  soon  be  all  right  again. 

Of  course,  if  urea  is  too  low  nothing  can  be  done.  The  standard 
must  be  observed.  But  with  sedentary  work  less  albumen  is  re- 
quired, while  with  increased  exercise  it  may  be  slightly  increased 
with  impunity.  The  above  rules  are  a  treatment  of  disease. 
Those  who  have  never  been  diseased,  and  who  live  a  natural, 
healthy,  active  life,  can  take  the  full  quantities  allowed  by  physi- 
ology, say  from  9  to  10-5  grains  per  day  for  every  pound  of  net 
body  weight  (muscle  and  bone,  not  fat). 

But  to  return :  these  facts  seem  to  demonstrate  that  fatigue 
is  proportioned  to  the  amount  of  uric  acid  available  for  solution 
in  the  blood  at  the  time  that  any  given  muscular  exertion  is  under- 
taken, and  that  the  immediate  effect  of  the  exercise  on  the  excretion 
of  urea  is  similarly  determined. 

These  results  of  mine  correspond  with  those  of  Parkes,  for  he 
often  found  a  diminution  of  urea  during  exercise  followed  subse- 
quently by  a  slight  rise;  and  they  serve  to  explain  also  the  con- 
flicting evidence  and  contradictory  results  of  other  observers. 

My  results  bear  also  in  a  most  important  manner  on  the  expla- 
nation to  be  given  of  the  results  obtained  by  Fick  and  Wislicenus  in 
the  celebrated  experiment  in  which  they  performed  a  certain  amoimt 
of  work  on  a  non-nitrogenous  diet  and  estimated  the  nitrogen  excreted, 
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with  the  result  that  the  excreted  nitrogen  fell  short  of  the  amount 
required  to  account  for  the  work  performed. 

From  this  experiment  it  has  been  concluded  that  their  mus- 
cular energy  had  other  sources  besides  proteid  metabolism,  and  this 
may  still  be  the  correct  conclusion,  though  the  results  I  am  now 
bringing  forward  must,  I  think,  be  regarded  as  modifying  it  con- 
siderably. 

In  the  first  place,  my  experiments  show  that  exercise  always 
produces  sooner  or  later  an  increase  in  the  excretion  of  urea,  and 
I  am  certain  of  this  fact,  as  I  have  been  watching  it  for  years  in  my 
daily  work  at  the  excretion  of  uric  acid  and  urea,  and  have  hundreds 
of  curves  to  prove  it.  I  am  also  in  complete  accord  with  the  results 
obtained  by  North*  in  his  elaborate  and  careful  experiments ;  he 
showed  that  in  times  of  rest  there  was  a  storage  of  nitrogen  in  the 
body,  and  that  after  exercise  there  was  an  increased  excretion  of  a 
roughly  corresponding  amount. 

.  My  results  further  show  that  the  time  at  which  this  increase  of 
urea  is  excreted  depends  on  the  amount  of  uric  acid  present  in  th& 
blood.  Clear  the  blood  of  uric  acid,  by  no  matter  what  means,  the 
exercise  will  be  accompanied  by  an  immediate  rise  of  urea;  flood 
the  blood  with  uric  acid,  and  there  will  be  an  immediate  fall  of  urea^ 
followed  by  a  rise  next  day. 

Clearly,  then,  the  differences  and  contradictions  between  the 
results  of  previous  experimenters  were  due  to  ignorance  of  this 
fact,  which  has  a  special  and  important  bearing  on  the  experi- 
ments of  Fick  and  Wislicenus,  for  they  did  their  work  on  a  non- 
nitrogenous  diet. 

One  effect  of  placing  themselves  on  such  a  diet  would  be  a  fall 
in  the  acidity  of  the  urine  and  a  corresponding  increase  in  the 
alkalinity  of  the  blood;  and  the  natural  and  only  possible  result 
of  this  would  be  (as  they  had  exercised  no  care  to  clear  out  uric 
acid  beforehand)  that  their  blood  would  be  forthwith  flooded  with 
a  mor^  or  less  large  amount  of  uric  acid  from  the  stores  in  their 
bodies;  the  result  of  this  being  (as  we  have  seen  above)  that 
muscular  exercise  would  be  accompanied  by  a  fall  in  the  excretion 
of  urea. 

No  doubt  next  day,  as  in  my  experiments,  there  would  be  a 
rise  that  more  than  compensated  for  the  fall ;  but  these  experi- 
menters estimated  the  nitrogen  of  twelve  hours  before  labour, 
three  hours  during  labour,  and   six   hours*  rest  after  labour,  and 


*  Proceedings  of  tlie  Royal  Society,  1885,  p.  501 . 
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drew  their  conclusions  from  these.  This  period  would  not  be 
nearly  long  enough  to  include  the  rise  that  followed  the  fall,  hence 
the  nitrogen  they  obtained  was  far  short  of  the  amount  really 
excreted  as  the  result  of  the  exercise  taken,  and  their^  results  are 
to  this  extent  fallacious.  ' 

Though  this  argument  applies  to  their  experiments  as  a  whole, 
it  is  interesting  to  note  that   they  did  get  an  immediate  increase 
of  the  excreted  nitrogen  at  the  time  of  the  exercise,  thus: — 
•Nitrogen  excreted  in  grms.  per  hour.  Fick.  Wislicenus. 

In  12  hrs.  before  the  labour  ...  '575  gr.  per  hr.      556  gr.  per  hr. 

In     3     „    labour  1-103  „     „     „     1-043  „     „     ,. 

In     6     „     rest  after  labour    ...  -405  ,,     ,,     ,,       -403  „     ,,     ,, 

But  this  no  doubt  corresponded  absolutely  with  the  excretion  of 
uric  acid  and  the  amount  passing  through  the  blood,  for  though 
they  took  no  nitrogen  during  the  experiment,  the  nitrogen  they  had 
previously  taken  served  (as  shown  by  North)  to  keep  them  going 
and  prevent  any  great  increase  of  the  alkalinity  of  the  blood  until 
the  exercise  had  been  continued  for  some  time.  Towards  the  end 
of  exercise,  and  still  more  in  the  rest  afterwards,  there  would  be 
a  great  rise  in  the  alkalinity  of  the  blood,  increased  by  the  absence 
of  nitrogenous  food,  and  it  would  be  flooded  with  a  correspondingly 
large  amount  of  uric  acid. 

The  result  of  this  would  be  what  the  above  figures  show  us :  a 
great  fall  in  the  excretion  of  nitrogen  in  the  hours  that  follow  the 
labour,  for  during  the  hours  of  labour  it  was  upwards  of  1  gramme 
per  hour  for  each  of  the  experimenters,  but  in  the  rest  which 
followed  it  fell  to  less  than  half  a  gramme. 

If  the  hours  of  labour  had  been  examined  hour  by  hour  I  have 
no  doubt  that  the  larger  excretion  of  nitrogen  would  have  been 
found  in  the  first  hour  and  a  half  or  two  hours,  and  after  that  there 
would  be  a  considerable  fall,  and  if  uric  acid  and  urea  had  been 
separately  estimated  uric  acid  would  have  been  found  below  urea- 
(in  the  relation  1 — 35)  at  the  beginning  of-  the  labour,  but  far  above 
it  towards  the  end  and  in  the  rest  which  followed  (see  also  previous 
remarks  about  vegetarians  and  meat-eaters). 

The  amount  of  uric  acid  in  the  blood  not  only  controls  the 
excretion  of  urea  under  exercise,  but  under  all  conditions  from  hour 
to  hour  and  day  to  day,  and  practically  every  rise  of  uric  acid  is 
accompanied  by  a  fall  of  urea,  and  every  fall  of  uric  acid  by  a 
rise  of  urea. 

•From  figures  given  in  Prof.  Foster's  '*  Text-book  of  Physiology,"  1877,  p.  325. 
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In  verifying  these  statements,  however,  those  who  come  to  the 
subject  de  novo  must  remember  certain  simple  propositions,  viz., 
that  the  rise  or  fall  of  uric  acid  must  be  sufficiently  decided  to 
overcome  o^er  concomitant  fluctuations  in  a  reverse  direction ;  for 
instance,  it '  would  require  uric  acid  to  be  very  high  indeed  to 
overcome  the  rise  of  urea  that  generally  follows  the  day  after 
exercise,  but  in  pathology  uric  acid  may  be  high  enough  even  to  do 
this  if  its  rise  is  in  part  the  result  of  a  complete  upset  of  gastro- 
intestinal digestion.  But  if  uric  acid  has  been  for  some  hours  above 
urea  and  is  brought  down  below  it  suddenly  with  any  drug,  the 
probability  is  that  there  will  be  a  fairly  marked  rise  of  urea  corre. 
spending  to  its  fall;  while,  if  uric  acid  has  been  close  to  urea  for 
some  hours  before  the  drug  is  given  to  bring  it  lower,  the  rise  of 
urea  may  be  too  small  to  show  in  the  curves. 

And  it  was,  as  I  have  pointed  out,  the  rise  of  urea  following  the 
ingestion  of  uric  acid  that  was  thought  by  Sir  A.  Garrod  and  other 
observers  to  show  that  the  uric  acid  given  had  been  converted  into 
urea ;  whereas  we  now  know  that  any  acid  or  metal  clearing  the 
blood  of  uric  acid  will  produce  a  similar  rise  of  urea,  and  yet  these 
substances  introduce  no  fresh  nitrogen  into  the  body  and  are 
incapable  of  conversion  into  urea. 

We  also  know  that  uric  acid  taken  by  the  mouth  acts  as  an  acid, 
and  for  a  time  clears  the  blood  of  uric  acid,  and  so  causes  a  rise  in 
the  excretion  of  urea  ;  but  the  uric  acid  taken  has  not  been  con- 
verted, but  merely  retained  in  the  liver  waiting  for  a  solvent,  and 
will  pass  out  in  the  urine  a  few  days  later,  and  increase  the  ordinary 
excretion  in  proportion  to  the  amount  swallowed  (see  figs.  24  to  30 ; 
also  Journal  of  Physiology,  vol.  xv.,  pp.  167  and  170 ;  and  British 
Medical  Journal,  December,  1894). 

If,  then,  uric  acid  in  the  blood  controls,  as  above  pointed  out, 
from  hour  to  hour,  day  to  day,  during  and  after  exercise,  the  excre- 
tion of  urea,  we  may  consider  how  it  produces  such  effects. 

I  have  for  years  been  pointing  out  that  uric  acid  in  the  blood 
controls  the  circulation,  and  that  its  excess  is  at  all  times  accom- 
panied by  high  blood  pressure  and  deficient  capillary  circulation,  the 
latter  being  the  cause  of  the  former. 

I  have  further  said  that  the  best  proof  of  this  is  to  be  seen  in  the 
hourly  and  daily  excretion  of  water  by  the  kidney  varying  inversely 
with  the  uric  acid  also  excreted  from  the  kidney. 

I  believe  there  can  be  no  explanation  of  this  fact  save  that  I 
have  given ;  that  the  uric  acid  directly  or  indirectly  obstructs  the 
flow  of  blood  through  the  capillaries  of  the  kidney  and  thus  hinders 
the  passage  of  water  out  of  the  blood  into  the  urine. 
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But  investigators  must  remember  certain  cautions;  first,  that 
^hen  there  is  no  excess  of  water  in  the  blood,  freeing  the 
-capillaries  by  clearing  the  blood  of  uric  acid  will  not  produce  a 
•diuresis;  and  second,  that  when  the  blood  is  cleared  of  uric  acid, 
^ven  for  a  short  time,  there  may  be  so  great  a  diuresis  that  if  care 
is  not  taken  to  separate  excretions  accurately  the  urine  of  several 
hours  may  seem  to  be  profuse,  though  the  uric  acid  during  the  major 
part  of  the  time  is  not  at  all  scanty.  Separate  accurately  from  hour 
4io  hour  (or  if  necessary  from  half  hour  to  half  hour),  and  you  will 
see  that  the  great  diuresis  corresponded  with  low  uric  acid,  and 
there  are  plenty  of  figures  which  show  this  (see  fig.  3  and  my 
•remarks  about  it). 

Apart  from  such  sources  of  mistake,  uric  acid  and  urinary  water 
vary  inversely  in  everyone  from  day  to  day  or  hour  to  hour,  and 
-every  drug  that  clears  the  blood  of  uric  acid  produces  a  diuresis  if 
there  is  any  water  to  be  run  oflF,  the  action  of  all  the  best-known 
diuretics  being  a  simple  illustration,  for  they  all  diminish  the 
excretion  of  uric  acid. 

Only  in  those  whose  bodies  are  nearly  free  from  uric  acid  is  a 
free  flow  of  water  possible  along  with  an  excretion  of  uric  acid 
-say  1  to  26  under  alkali,  i.e.,  with  low  acidity  of  the  urine. 

In  such  circumstances  the  total  excretion  of  uric^  acid  in  the 
day  is  small,  the  amount  available  in  the  body  is  small,  and  the 
alkali  is  present  in  such  quantity  that  it  holds  all  the  uric  acid,  in 
or  available  for  the  blood,  in  good  solution.  Hence  the  capillaries 
are  little  obstructed  by  coUaemia  and,  given  sufficient  available 
water,  a  diuresis  takes  place. 

Give  the  same  amount  of  alkali  in  food  or  drugs  to  an  ordin- 
arily fed  man,  and  so  much  uric  acid  will  be  brought  into  the  blood 
stream  that  the  alkali  will  be  unable  to  hold  it  all  in  satisfactory 
solution,  and  the  capillaries  will  "be  blocked  with  colloid.  The 
urine  will  be  scanty,  and  only  as  the  supplies  of  available  uric  acid 
diminish  will  there  be  a  solution  of  the  colisemia  and  a  diuresis. 

The  fact  that  a  diuresis  may  occur  with  low  acidity  of  urine  and 
an  excretion  of  uric  acid  to  urea  of  1  to  25,  shows  that  when  alkali  is 
present  in  a  certain  proportion  to  the  uric  acid  or  urates  in  the 
blood  stream,  the  granules  may  be  dissolved  or  become  so  small 
that  they  no  lotiger  obstruct  the  capillaries.  It  shows  also  that 
oollsemia  can  be  dissolved  by  alkali,  but  that  this  is  only  possible 
where  the  quantities  of  available  uric  acid  are  small ;  that  in  the 
body,  just  as  under  the  microscope,  the  more  alkali  the  smaller  the 
•urate  granules,  and  that  when  small  they  hardly  obstruct  the  capil- 
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laries  at  all,  and  do  not  prevent  diuresis  or  cause  any  marked  rise  of 
blood  pressure  ;  that  in  some  conditions  coUsemia  is  not  co-extensive 
with  uricacidaemia,  that  there  may  be  a  slight  excess  of  uric  acid  in 
the  blood  without  any  notable  collsemic  obstruction  of  capillaries ; 
but  this  is  a  physiological  condition,  and  in  all, pathological  condi- 
tions collaeinia  is  co-extensive  with  uricacidsemia,  and  synonymous 
with  it  as  used  in  this  volume. 

We  have  also  in  fig.  5  independent  evidence  that  exercise  in- 
creases the  amount  of  uric  acid  in  the  blood,  for  it  increases  the 
distance  between  the  mouth  and  rectal  temperatures ;  it  also  appears 
to  do  this  to  a  greater  extent  in  the  alkaline  tide  hours  than  in  the 
evening  hours,  the  exact  parallel  of  its  eifects  on  excretion  of  urea 
and  fatigue. 

If,  then,  it  be  granted  that  uric  acid  in  excess  in  the  blood  does 
obstruct  the  circulation  in  the  capillaries  of  the  whole  body,  it  is 
easy  to  see  how  it  produces  fatigue  and  the  fall  of  urea  which 
accompanies  muscular  exercise,  except  when  the  blood  is  specially 
cleared  of  it. 

For  obviously  deficient  circulation  must  mean  deficient  meta- 
bolism in  all  organs  and  tissues,  and  deficient  removal  of  waste 
products,  hence  excess  of  uric  acid  in  the  blood  diminishes  the 
excretion  of  urea  during  exercise  and  produces  fatigue.  It  afifects 
the  muscular  and  nervous  tissues  at  the  same  time,  producing 
fatigue  of  body  and  dulness  and  depression  of  mind. 

The  effect  of  uric  acid  on  tissue  metabolism  is  to  produce  slow 
and  deficient  combustion.  It  may  be  compared  to  a  wet  blanket  on 
the  kitchen  fire  with  all  the  flues  shut.  The  wet  blanket  corresponds 
to  the  collaemic  obstruction  of  the  capillaries,  with  the  products  of 
previous  metabolism  left  to  clog  the  tissues,  so  long  as  circulation  is 
defective ;  and  the  removal  of  the  wet  blanket  is  the  cause  of  the  rise 
in  urea  which  accompanies  the  next  fall  in  uric  acid.  Obviously  this 
rise  in  urea  is  proportioned  not  necessarily  to  the  fall  of  uric  acid, 
but  to  the  amount  of  interference  with  metabolism  that  had  pre- 
viously taken  place  in  the  tissues.  Hence  the  rise  of  urea  that 
follows  the  clearing  up  of  collsemia  is  generally  only  a  matter  of 
10 — 15  or  20  grs.  in  physiological  conditions,  but  in  Bright's  disease, 
where  the  failure  in  metabolism  and  removal  of  waste  products  has 
been  of  longer  duration  and  greater  extent,  the  rise  may  amount  to 
100  grs.  or  more  (see  chapter  xiii.). 

I  conclude  that  the  effect  of  exercise  is  to  increase  the  formation 
of  urea,  and  that,  if  there  is  a  free  circulation  through  the  tissues 
owing  to   comparative  absence  of  uric  acid  from  the  blood,  this 
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urea  will  pass  almost  at  once  into  the  urine  and  be  excreted. 
With  this  will  go  comparatively  little  fatigue.  If  there  is  a 
quantity  of  uric  acid  in  the, body  or  food,  so  that  the  rise  of 
the  blood's  alkalinity  (which  the  exercise  and  perspiration  pro- 
duce) can  dissolve  a  large  amount  and  bring  it  into  circulation, 
there  will  be  deficient  circulation  in  all  the  tissues  with  a  fall 
in  the  excretion  of  urea  and  great  fatigue,  because  the  tissues 
are  clogged  with  waste  products,  as  well  as  insufficiently  supplied 
with  fresh  albumins.  Continued  exertion  may  then  be  almost 
impossible  and,  if  persevered  with,  may  lead  to  syncope  and  more 
serious  troubles. 

Further,  as  we  have  seen,  it  is  possible  by  controlling  the  uric 
acid  td  control  the  result. 

Professor  M.  Foster,  writing  on  the  physiology  of  weariness 
in  1893,*  attributes  it  to  the  presence  of  poison  in  the  blood.  I 
believe  my  researches  demonstrate  that  the  poison  is  uric  acid.  I 
may  point  out  that  these  facts  explain  the  observed  relations 
between  fatigue  and  weather  changes,  i.e.,  that  fatigue  is  greater 
in  warm  and  less  in  cold  weather.  Obviously  the  warmer  the 
weather  the  greater  the  perspiration  any  given  exertion  produces, 
and  the  greater  the  perspiration  the  greater  the  rise  in  the  alka- 
linity of  the  blood,  and  the  sooner  (other  things  equal)  will  it 
contain  excess  of  uric  acid. 

On  the  other  hand,  a  cold  wind  or  a  cold  frosty  day  will  tend 
to  diminish  perspiration,  and  hence  will  reduce  and  delay  the 
increase  in  the  alkalinity  of  the  blood ;  under  these  conditions 
much  more  exercise  can  be  taken  without  fatigue,  just  as  with 
mercury,  opium,  &c.,  and  for  the  same  reasons;  for  the  muscles 
are  kept  longer  free  from  the  deficient  circulation,  nutrition,  and 
metabolism  which  collsBmia  produces. 

The  argument  that  has  been  here  applied  to  the  production  of 
energy  by  muscles,  holds  also  probably  for  the  production  of  heat 
by  these  and  other  tissues.  That  is  to  say,  when  the  blood  is  clear 
of  uric  acid,  there  will  be  increased  production  of  energy  and  heat 
throughout  the  tissues.  External  cold  will  increase  the  production 
of  heat,  and  external  warmth  will  diminish  its  production,  just  as  we 
have  seen  that  they  also  increase  and  diminish  the  production  of 
muscular  energy,  and  in  the  action  of  uric  acid  on  the  vessels  we 
have  at  once  established  a  regulating  mechanism  that  damps  down 
the  fires  of  life  when  they  are  not  wanted,  but  allows  them  to  burn 
brightly  when  an  increased  production  of  heat  is  required. 


•  Lmicet,  1803,  vol.  i.,  p.  1457. 
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I  give  a  case  of  slight  fatigue  (that  of  Weston,  the  pedestrian), 
the  signs  of  which  have  been  carefully  recorded  by  the  late  Dr. 
Mahomed  {British  Medical  /cmrwaZ,,  March,  1876),  with  the  object 
of  showing  that  they  are  practically  those  of  coUsBmia.  It  is 
recorded  of  March  10  and  11  that  he  lost  weight  and  became 
sleepy,  that  his  pulse  tension  "was  now  very  considerably  in- 
creased," and  that  there  was  a  coincident  fall  of  temperature. 
'*His  hands  felt  cold  instead  of  glowing  as  heretofore;  he  com- 
plained of  feeling  chilly  and  required  more  bedclothes.  The  second 
^ound  of  his  heart  was  accentuated,  and  the  first  a  little  prolonged.'* 
These  are  the  signs  of  collaemia,  and  no  doubt  they  were  accom- 
panied by  a  fall  in  the  excretion  of  urea,  and  were  contemporaneous 
with  and  due  to  an  excess  of  uric  acid  in  the  blood.  They  are 
the  common  symptoms  of  the  uric  acid  headache,  the  causation  of 
which  has  been  discussed,  and  estimation  of  capillary  reflux  and 
blood  pressure  would  tell  the  exact  condition. 

On  March  12  the  pulse  tension  had  again  become  low ;  with  this 
temperature  rose  and  his  extremities  became  warm.  ''  After  this 
he  awoke  much  refreshed,  and  continued  to  walk  well  and  easily 
to  the  end  of  the  match.  This  probably  was  coincident  with  the 
change  in  arterial  tension." 

I  quite  agree  as  to  these  changes  of  condition  being  coincident 
with  the  change  in  arterial  tension,  but  they  were  more  than  that, 
they  were  absolutely  due  to  the  same  cause.  When  uric  acid  was 
cleared  out  of  the  blood  the  capillaries  were  freed,  the  nutMtion  of 
the  muscles  and  nerve  centres  improved,  the  surface  temperature 
rose,  and  the  signs  of  fatigue  vanished. 

One  of  Weston's  competitors  suffered  more  severely  from  the 
same  symptoms,  having  probably  a  more  severe  and  prolonged 
collaemia,  and  had  to  give  up  the  match. 

Among  other  symptoms  of  this  condition  specially  mentioned 
are  a  feeling  of  weight  and  discomfort  in  the  praecordia,  cough 
with  increased  secretion  of  bronchial  mucus  (see  chapter  ix.)  and 
albuminuria.  The  pulse  then  requires  much  pressure  to  develop  it 
**on  account  of  the  fulness  of  the  artery,"  in  other  words,  high 
blood  pressure. 

The  man  who  first  gets  slow  capillary  reflux  and  high  blood 
pressure  is  the  man  who  will  first  break  down,  and  those  who 
are  most  affected  by  exercise  and  heat  have  most  collaemia  and 
most  available  uric  acid. 

Eeduplication  of  the  first  sound  of  the  heart  is  such  a  common 
occurrence  in  all  high  blood  pressure  conditions  that  I  was  much 
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infcerested  in  an  article  by  Dr.  A.  G.  Phear,  Lancet,  1902,  vol.  ii.,  page 
1537,  in  which  he  indicates  that  one  of  the  more  important  factors  in 
the  production  of  the  first  sound  is  the  vibration  generated  in  the 
auriculo-ventricular  valves  in  the  course  of  the  ventricular  systole. 
If  the  valves  are  thrown  into  tension  simultaneously  •the  resulting 
sound  is  single,  but  if  not  the  resulting  sound  is  more  or  less 
doubled,  and  it  appears  evident  that  in  conditions  of  high  blood 
pressure  there  must  often  be  a  very  different  pressure  in  the  two 
ventricles,  and  a  corresponding  difference  in  the  amount  of  tension 
strain  put  on  the  valves  of  the  right  and  left  sides.  Conse- 
quently there  must  of  necessity  be  some  difference  in  the  time 
at  which  structures  of  the  right  and  left  side  arrive  at  their 
greatest  tension,  for  we  know  that  where  the  pressure  in  the 
systemic  circulation  is  great  the  corresponding  systole  is  more 
prolonged ;  consequently  in  high  blood  pressure  conditions  it  must 
take  longer  to  get  the  mitral  valve  into  full  tension  and  a  shorter 
time  to  get  the  tricuspid  valve  into  this  condition.  Hence  all  rise 
of  blood  pressure  will  tend  to  produce  some  reduplication  of  the 
first  sound,  and  this  will  be  intensified  and  increased  by  anything 
causing  weakness  of  the  heart  or  debility  of  its  muscles.  This  is 
exactly  what  we  find,  and  marked  reduplication  of  the  first  sound 
is  a  common  sign  of  early  heart  failure,  and  is  therefore  to  be  met 
with  in  conditions  of  fatigue. 

I  have  to  thank  Major  W.  R.  Edwards,  I.M.S.,  for  a  record  of 
facts  signed  by  a  friend  of  his,  a  captain  in  the  R.A. 

''At  the  Assault- at- Arms  at  Quetta,  in  June,  1899,  the  tug 
of  war  teams  of  No.  7  M.B.RA.  and  the  6th  Bombay  Cavalry 
were  the  winning  teams  of  the  British  and  Native  tugs  of  war 
respectively. 

'*  These  two  teams  frequently  practised  against  one  another  for 
two  months  or  so  before  the  Assauh-at-Arms.  The  average  weight 
per  man  of  the  Mountain  Battery  team  was  just  over  13  stone, 
the  average  weight  of  the  Cavalry  team  (who  were  all  Sikhs)  was 
about  11  St.  8  lb.,  under  rather  than  over.  At  the  beginning  of 
the  training  the  Sikh  team  was  so  much  the  better  that  it  beat 
the  Battery  team  even  with  the  advantage  of  the  ground  in  favour 
of  the  latter.  Towards  the  end  of  the  training  the  two  teams  were 
about  equal,  the  Battery  team  never  being  certain  of  beating  the 
Sikhs.  Two  days  before  the  Assault-at-Arms  a  trial  was  pulled 
on  the  most  level  ground  that  could  be  selected,  and  the  result 
was  a  victory  for  the  Battery,  but  only  after  a  magnificent  pull 
of  12^  minutes,  in  spite  of  the  immense  advantage  in  weight  on 
the  side  of  the  Gunners. 
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**  One  very  noticeable  point  in  the  training  was  that  if  a 
Gunner's  hands  became  chafed  he  had  to  give  up  pulhng  till  they 
were  right  again  ;  a  Sikh  managed  to  continue  his  pulling  whether 
his  hands  were  chafed  or  not. 

•  " Capt.  E.A. 

''November  1^,  1899." 

"On  July  29,  1897,  No.  7  Mountain  Battery  Koyal  Artillery 
(consisting  of  about  100  British  Gunners  and  160  Native  Drivers, 
half  Sikhs  and  half  Punjabi  Mahommedans)  received  orders  to 
proceed  on  service  at  once  to  the  Malakand,  the  movement  being 
of  the  utmost  urgency,  and  to  be  accelerated  in  every  possible  way. 
The  Battery  marched  the  next  afternoon  to  AbBottabad,  15  miles, 
arriving  at  8  p.m.  and  leaving  again  at  4  a.m.  Owing  to  difficulties 
in  watering  the  mules  and  taking  over  fresh  transport,  the  men  had 
only  a  few  hours'  rest  that  night. 

**  The  following  day  a  double  march  to  Harripur  was  made 
(22  miles),  but  the  heat  was  intense  and  a  halt  had  to  be  made 
during  the  hottest  hours  of  the  day,  and  the  Battery  only  settled 
down  in  camp  at  8.30  p.m. 

**  A  start  was  made  at  3  a.m.  the  following  morning,  and 
Hasan  Abdal  (21  miles)  reached  at  1  p.m.  This  completed  a  march 
of  58  miles  in  46  hours.  The  heat  was  dreadful  and  the  Gunners 
suffered  severely,  many  having  to  be  helped  along  in  ekkas  and  on 
spare  mules,  though  all  marched  in  the  last  two  miles  to  the 
Eailway  Station  at  Hasan  Abdal.  Hardly  a  single  Driver  fell  oat 
the  whole  march. 

**The  Battery  entrained  that  afternoon  in  two  trains,  the  first  of 
which  arrived  at  Nowshera  at  1  a.m.  the  next  morning.  The  half 
Battery  detrained  at  once,  but  the  platform  was  encumbered  with 
carts,  &c.,  and  the  men  did  not  get  into  camp  till  3  a.m.  The 
second  half  Battery  came  into  camp  at  7  a.m. 

**A11  ranks  were  suffering  from  want  of  sleep  and  frpm  the 
terrible  heat. 

**  At  9  a.m.  orders  were  received  that  the  Battery  was  to  try 
and  reach  the  Malakand  (47  miles)  in  24  hours,  as  a  fight  was 
imminent.  The  only  chance  of  doing  this  seemed  to  be  to  leave 
all  baggage  at  Nowshera  under  a  guard,  and  use  the  baggage 
mules  to  mount  men  who  could  march  no  further.  This  was  done, 
and  the  Battery  marched  at  noon  on  a  day  hot  even  for  Nowshera 
in  August. 

"  After  marching  5  miles  it  was  found  impossible  to  proceed. 
Several  men  were  down  with  heat  apoplexy,  and  riding  barebacked 
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mules  was  more  than  the  majority  of  tired  and  chafed  Gunners 
could  do.  It  was  resolved  to  halt  till  the  evening,  sending  back 
the  baggage  mules  to  bring  up  the  baggage,  while  the  Battery 
marched  on  to  Harden  (16  miles  from  Nowshera).  The  Gunnera 
were  far  too  done  to  go  back  for  the  baggage,  so  50  Native  Drivers 
were  sent.  These  50  Drivers  rode  the  bareback  mules  back  to 
Nowshera,  packed,  sorted,  and  loaded  the  baggage  (150  mule  loads) 
in  a  dust-storm,  and  then  marched  16  miles  to  Mardan,  arriving 
there  at  3  a.m.  and  marching  again  at  7  a.m.  It  would  have  been 
absolutely  impossible  to  do  the  work  with  the  Gunners — willing  as 
they  were,  they  were  utterly  tired  out ;  but  the  50  Drivers  did  it 
cheerfully,  and  were  little  the  worse  for  it. 

*' Capt.  R.A." 

Major  Edwards  tells  me  that  the  Mountain  Battery  trained  on 
their  ordinary  rations,  viz.,  1  lb.  of  meat,  including  bone,  1  lb.  of 
bread,  with  potatoes,  tea,  salt,  &c.,  though  they  no  doubt  bought 
some  extra  food  for  themselves. 

The  oikhs  trained  on  8  oz.  of  ghee  (butter  oil),  2  lbs.  of  milk, 
1  lb.  of  attar  (whole  meal)  and  some  vegetables,  and  once  a  week  as 
a  treat  4  oz.  of  meat. 

The  difficulty  which  the  heavier  team  had  in  pulling  over  the 
lighter  one  is  remarkable,  and  shows  that  weight  is  not  always 
power— it  depends  what  the  weight  is  made  of.  Major  Edwards 
tells  me  that  the  Sikhs  are  *'  thin,  hard  men,  not  an  ounce  of  spare 
flesh  on  them,"  and  we  may  suppose  that  the  Mountain  Battery 
team  had  a  certain  amount  of  adipose  which  helped  them  in  weight. 

Judging  by  weight  they  should  have  pulled  over  the  Sikhs 
easily,  but  their  loss  of  power  on  the  internal  work  of  circulation 
and  nutrition  was  so  great  that  the  power  available  for  external  work 
was  less  than  that  of  the  Sikhs,  and  this  equalised  the  difference. 

One  of  the  results  of  this  internal  friction  and  defective  circula- 
tion and  metabohsm  in  the  Gunners  was  the  adipose  they  carried, 
for  collsemia  causing  defective  combustion,  causes  also  defective 
combustion  of  fats  and  deposition  of  adipose.  This  is  why  butchers 
are  so  often  stout.  The  Gunners,  though  they  took  probably  but 
little  butter  carried  some  under  their  skins,  while  the  Sikhs,  who 
had  8  oz.  of  ghee  per  day — and  Major  Edwards  informs  me  that 
this  was  increased  to  16  ozs.  for  the  last  month  of  training — 
combusted  the  whole  of  it,  and  carried  none. 

In  the  other  record  the  endurance  of  the  Drivers  was  much 
greater  than  that  of  the  Gunners.  The  conditions  here  were  not 
quite  equal,   for  no  doubt  the  natives  would  feel  the  heat  much 
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lees  than  the  Englishmen.  Bat  after  making  fall  allowance  for 
this,  there  is  still  a  large  margin  of  difference  whioh  only  diet 
and  freedom  from  collsemia  will  account  for. 

We  can  now  quite  understand  how  the  friction  is  produced  and 
why  the  skin  circulation,  being  an  index  of  its  extent,  is  quick  in 
those  who  endure  and  slow  in  those  who  fail ;  also  why  the  uric- 
acid-free  diet  soon  doubles  and  trebles  the  endurance  of  those  who 
follow  it. 

For  the  record  of  a  tug- of- war  in  which  Sikhs  beat  British 
sailors,  see  the  Waterloo  and  Crosby  Herald,  January  4,  1902,  a 
reference  to  which  I  owe  to  Dr.  Little  of  Liverpool. 

Gases  of  fatal  fatigue  (see  paper  by  Dr.  Dukes,  Lancet,  1893 » 
vol.  i.,  p.  1136)  present,  I  believe,  only  an  exaggeration  of  the  above- 
named  symptoms,  and  even  the  disintegration  of  the  blood  he 
mentions  may  b^  but  a  further  stage  of  the  blood  changes  producing 
the  albuminuria  noticed  by  Mahomed,  or  the  blood  changes  in 
anaemia,  of  which  I  speak  presently,  or  the  still  more  marked 
changes  in  the  blood  seen  in  paroxysmal  hsemoglobinuria,  which  I 
believe  to  be  paroxysmal  collsemia  (see  chapter  xii.). 

The  same  explanation  applies  to  a  case  recorded^  by  Dr.  Lee 
Dickinson  {Lancet,  1894,  vol.  i.,  p.  1250),  where  transient  hsemo- 
globinuria followed  muscular  exertion  taken  while  out  of  training. 

The  fact  that  fatigue  means  an  excess  of  uric  acid  in  the  blood 
(coUaemia)  suffices  to  explain  its  relation  to  acute  rheumatism.  Let 
there  be  exercise  and  perspiration,  with  increased  alkalinity  of  the 
blood  and  collaemia  as  its  result,  and  let  there  supervene  on  this  cold 
or  fever  which  causes  a  sharp  rise  in  the  acidity  of  the  urine  and  an 
equally  marked  fall  in  the  alkalinity  of  the  blood,  and  we  have  all 
the  factors  in  the  natural  causation  of  acute  rheumatism.'*'  The 
sharp  fall  in  alkalinity  will  drive  the  uric  acid  out  of  the  blood  into 
the  joints,  and  the  effects  there  will  correspond  to  the  amount  of 
uric  acid  in  the  blood  and  the  rapidity  with  which  it  is  driven  out. 

Thus  the  effects  of  uric  acid  enable  us  to  account  for  every 
symptom  and  pathological  relationship  of  fatigue.  But  fatigue 
pushed  to  extremes  produces  syncope,  and  this  syncope  may  con- 
tinue and  end  in  death,  as  in  the  case  recorded  by  Dr.  Dukes. 

The  causation  of  this  syncope  is  that,  from  causes  which  differ 
from  physiological  conditions  merely  in  degree,  the  blood  is  flooded 


•  See  also  Dr.  A.  S.  Eccles,  British  Medical  Journal,  1891,  vol.  i.,  p.  1075  ? 
also  **The  Practice  of  Massage,"  by  A.  Symons  Eccles,  MacmillaD,  Loudon, 
1895,  pp.  85  and  198,  where  many  interesting  facts  about  fatigue  and  rheumatism 
and  their  relations  to  other  conditions  are  mentioned. 
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with  uric  aoid.  This  obstructs  the  capillaries,  hinders  the  droula- 
tion  through  the  muscles,  nerve  centres,  lungs,  and  other  organs, 
and  produces  high  blood  pressure  and  alteration  of  heart  sounds  as 
in  the  case  recorded  by  the  late  Dr.  Mahomed. 

If  oollsemia  gets  more  severe  the  heart  falters  and  flutters,  as  I 
have  noticed  that  it  does  in  these  circumstances  in  myself  (see 
fig.  37),  and  finally,  if  there  is  no  relief  it  stops,  and  syncope 
supervenes.  Syncope  is  no  rare  occurrence  in  severe  attacks  of  the 
uric  acid  headache  itself.  Speaking  of  dilatation  of  the  heart,  Sir 
W.  H.  Broadbent  says :  "  It  is  usually  gradual  in  its  development, 
but  acute  dilatation  of  the  heart  is  a  more  common  occurrence  than 
is  generally  supposed,  and  when  it  is  ivdtcced  by  effort,  antecedent 
high  arterial  tension  is,  according  to  my  experience,  a  constant 
predisposing  factor"  ("The  Pulse,"  p.  168). 

•  It  appears  to  me  that  we.  have  possibly  in  what  is  called 
**  Family  periodic  paralysis  ***  a  pathological  exaggeration  of  certain 
of  the  symptoms  and  results  of  fatigue,  for  it  appears  chiefly  after 
muscular  exertion,  it  is  accompanied  by  marked  increase  of  cardiac 
dulness,  and  there  may  be  some  signs  of  debility  or  even  of  syncope, 
while  it  passes  off  after  rest. 

The  mere  fact  that  it  is  periodic  suggests  possible  relationship  to 
the  great  periodic  circulation  diseases,  migraine,  epilepsy  and 
depression,  and  that  it  runs  in  families  is  a  further  point  of 
resemblance  to  the  markedly  hereditary  migraine; 

The  explanation  given  of  the  '*  acute  increase  '*  of  cardiac 
dulness  during  the  attack  is  that  it  may  be  due  to  pericardial 
effusion,  but  I  think  it  is  much  more  likely  to  be  due  to  acute 
dilatation  resulting  from  coUsemic  high  blood  pressure,  for  we  can  . 
understand  this  disappearing  rapidly;  while  a  similar  clearing  up 
of  a  pericardial  effusion  is  more  difficult  to  credit.  Fatigue  will 
produce  syncope,  even  fatal  syncope,  and  in  these  cases  the  blood 
pressure  is  high,  i.e.,  the  syncope  is  produced  by  obstructed  capil- 
laries which  the  heart  fails  to  force. 

Possibly  sufferers  from  periodic  paralysis  have  somewhat  weak 
and  small  hearts  which  dilate  easily  before  the  collaBmia  of  fatigue. 

I  have  seen  several  cases  of  temporary  paresis  of  the  lower 
extremities  in  adults  which  I  could  only  attribute  to  defective 
circulation  in  the  cord  due  to  collaBmia  and  heart  failure,  of  both  of 
which  I  had  evidence.    But  if  I  am  right  collaemia  and  high  blood 

*  As  in  the  cases  described  by  Dr.  E.  F.  Buzzard  in  the  Lancet,  1901,  vol.  ii., 
p.  1564. 
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pi^sure  could  easily  be  demonstrated  with  the  increased  area  of 
cardiac  dulness  and  the  onset  of  the  paralysis  in  these  oases  of 
periodic  paralysis. 

It  would  be  interesting  to  know  whether  any  of  the  sufferers 
were  large  consumers  of  such  things  as  flesh,  tea,  coffee,  or  ptdses. 
Compare  with  Dr.  Handson's  case  of  chronic  paralysis  recorded 
in  chapter  xiii» 

If  the  syncope  of  fatigue  has  this  causation  it  seems  probable 
that  syncope  met  with  under  other  conditions  may  be  similarly 
produced. 

I  have  already  (chapter  vii.)  mentioned  the  pulse  of  epilepsy 
and  other  convulsions^  its  slowness  and  high  tension,  and  the  late 
Dr.  Moxon's  suggestion  that  stoppage  of  the  heart  is  the  cause  of 
the  fits.  My  own  experience  shows  that  the  heart  specially  flutters 
and  falters  as  blood  pressure  rises.  I  have  also  mentioned  the 
S3^oope  of  bathing.  There  is  another  condition  in  which  syncope 
is  n6t  uncommon,  namely,  convalescence  from  acute  disease,  and 
here  also  it  is  associated  with  high  blood  pressure  and  subnormal 
temperature  as  in  fatigue.  I  make  it  a  rule  noib  to  allow  any 
convalescent  to  sit  up  or  make  any  exertion  till  the  temperature 
has  risen  to  normal  and  remains  there.  I  know  that  the  heart  is 
often  affected,  perhaps  dilated,  by  the  high  blood  pressure,  and 
that  any  effort  may  be  the  last  straw. 

This  throws  light  on  the  causation  of  Bright' s  disease,  so  often 
originating  in  post-febrile  conditions,  especially  after  scarlet  fever. 

Now  post-febrile  collsemia  with  its  signs  of  slow  capillary  reflux 
and  sub-normal  temperature,  means  in  any  case  defective  meta- 
bolism and  combustion;  but  if  in  these  circumstances  the  heart 
fails  before  the  collaBmic  obstruction  of  capillaries,  we  get  at  onoe 
the  most  defective  circulation  and  combustion  compatible  with 
continued  life,  and  it  is  little  wonder  that  under  these  conditions 
some  albumens  fail  to  be  metabolised  and  are  excreted  unchanged  in 
the  urine. 

It  is  clear  then  that  heart  failure  is  a  most  important  deter- 
mining cause  of  acute  Bright*s  disease,  and  the  dropsy  which 
accompanies  it  is  a  sign  of  its  origin.  If  the  heart  did  not  fail  the 
collaemia  would  cause  considerable  damage  to  normal  oombustioQ  ; 
but  when  it  does  fail  the  damage  must  be  trebled  and  quadrupled, 
and  dropsy  is  added.  Heart  failure  is  thus  second  in  importame 
only  to  the  coUaemia  itself. 

There  is  one  other  condition  in  which  syncope  sometimes  occurs, 
namely,  during  or  just  after  the  administration  of  chloroform.     I 
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thjnk  this  has  many  points  in  common  With  the  conditions  named 
above,  though,  as  I  have  no  personal  experience  worth  mentioning, 
my  remarks  are  only  suggestive. 

Chloroform  frees  the  capillaries  and  lowers  blood  pressure  (as 
appears  to  be  well  known),  and  I  think  it  may  do  this  (like  so  many 
4!>ther  drugs  mentioned  in  this  volume)  by  clearing  the  blood  of 
uric  acid.  We  may  also  call  to  mind  that  the  mental  excitement, 
hysteria  or  delirium  met  with  in  certain  stages  of  anassthesia  are 
the  results  of  this  fall  of  blood  pressure. 

When  the  chloroform  is  stopped  there  will  be  that  rise  of  blood 
pressure  which  I  have  spoken  of  as  the  rebound,  and  if  this  is 
great  and  rapid  the  heart  will  flutter  and  falter  and  perhaps  cease 
to  beat. 

It  is  interesting  to  see  that  Mr.  J.  P.  Lockhart  Mummery 
{Lancet,  1905,  vol.  i.,  page  778),  quotes  a  chart  from  Blauer  showing 
that  administration  of  chloroform  is  followed  by  a  fall  in  blood 
pressure.  In  such  observation  as  I  could  make  I  have  found  that 
chloroform  causes  a  quickening  of  the  capillary  reflux  and  it  would 
thus  probably  cause  a  fall  of  blood  pressure,  as  do  all  substances 
quickening  this  reflux.  I  do  not  for  a  moment  deny  that  chloroform 
may  cause  syncope  by  weakening  the  muscles  of  the  heart,  and  that 
such  syncope  may  often  occur  during  administration  of  chloroform  ; 
but  the  syncope  of  which  I  speak  occurs  after  the  chloroform  has 
been  withdrawn,  and  is,  I  believe,  due  to  the  rise  of  pressure 
following  this  withdrawal — the  rise  which  •  corresponds  with  the 
blowing  of  the  capillary  reflux,  which  in  turn  is  no  doubt  due  to  the 
return  of  a  more  or  less  large  quantity  of  uric  acid  into  the  blood. 

The  fluctuation  in  blood  pressure  which  the  drug  produces  will 
be  greater  (other  things  equal)  the  more  uric  acid  there  is  in  the 
body  and  blood  when  it  is  administered,  and  the  greater  the  fluctua- 
tion the  greater  the  strain  on  the  heart. 

Taking  this  view  I  was  interested  in  an  article  by  Dr.  R.  Kirk, 
in  the  Lancet,  1893,  vol.  ii.,  p.  429. 

He  shows  that  in  animals  when  inhalation  of  chloroform  is 
discontinued  the  lungs  are  emptied  of  its  vapour  in  10 — 20  seconds, 
and  a  little  after  this  the  heart  suddenly  slows  and  becomes 
irregular,  and  there  may  be  syncope.  Further,  the  longer  the 
inhalation  is  continued,  the  later  does  this  slowing  and  irregular 
action  of  the  heart  appear,  and  he  'says,  "  the  irregular  action  com- 
mences when  the  last  drop  of  chloroform  has  left  the  blood." 

This  disposes  of  any  idea  that  the  irregular  action  is  due  to  the 
chloroform,  but  if  due  to  the  rising  pressure  as  I  suggest,  it  almost 
Amounts  to  a  demonstration. 
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If  the  heart  fails  rapidly  its  action  may  become  quick  instead  of 
slow,  just  as  in  other  conditions  where  there  is  high  blood  pressure 
(see  chapter  v.). 

And  with  this  failure  of  the  heart  the  blood  pressure  will  fall 
very  greatly ;  but  that  there  is  rising  blood  pressure  at  the  onset  of 
the  trouble  is,  I  think,  proved  by  the  slowing  of  the  pulse,  in 
accordance  with  Marey's  law  (see  chapter  v.).  While  if  the  first 
event  is  a  great  fall  of  blood  pressure  as  Dr.  Kirk  seems  to  suppose, 
there  is  no  reason  why.  the  heart  should  slow,  and  I  have  just 
pointed  out  that  blood  pressure  is  high  and  pulse  slow  in  the 
parallel  conditions  of  fatigue,  convalescence  (post-febrile  brady- 
cardia), and  certain  cases  of  epilepsy. 

Post-chloroformal  high  tension  differs  from  these  chiefly  in  its 
rapid  onset,  and  it  is  on  this  account  more  likely  to  affect  the  heart 
severely. 

Some  cases  bearing  on  these  points  were  published  by  Mr.  A. 
Wilson  in  the  Lancet  of  November  17,  1894,  and  in  a  paper  on 
•*  The  Pathology  of  Chloroform  Syncope  *'  in  the  Lancet  of  February > 
1895,  I  have  referred  to  -  these  and  others  in  illustration  of  my 
argument. 

In  Mr.  Wilson's  Cases  1  and  2  we  have,  as  he  truly  says,  all  the 
signs  of  primary  failure  of  the  circulation,  and  in  Case  6  this  occurs 
as  the  patient  is  coming  round  and  is  sufficiently  conscious  to  give  a 
cry  of  pain,  but  whether  in  Cases  1  and  2  the  syncope  came  on 
during  slight  breaks  in.  the  administration  of  the  chloroform,  a^  con- 
tended by  Dr.  Kirk,  there  is  not  sufficient  evidence  to  show.  With 
regard  to  Case  6,  Mr.  Wilson  remarks  that  the  syncope  was  due  to 
the  reflex  inhibition  of  the  heart  by  pain,  but  that  some  blame  must 
also  be  laid  upon  the  semi-anaesthetic  condition  of  the  patient  at  the 
time.  I  shall  return  to  these  points.  It  is  interesting  to  note  that 
Mr.  Wilson  agrees  with  Dr.  Kirk  in  looking  upon  a  sudden  quicken- 
ing of  the  pulse  as  a  danger  signal.*  Dr.  Kirk  also  mentions  the 
case  of  a  patient  who  died  from  "  the  reaction  which  ensued  when 
he  began  to  breathe  fresh  air." 

In  the  Lancet  of  November  24,  1894,  there  is  the  record  of  a  case 
of  syncope  under  chloroform  in  which  nitrite  of  amyl  averted  a  fatal 
result,  and  its  effect  is  said  to  have  been  **  almost  instantaneous." 
I  have  elsewhere  suggested  that  this  drug  acts  by  reducing  the 
blood  pressure  and  thus  freeing  the  heart  from  its  overpowering 
effects  (for  another  case  in  which  it  was  used  with  success  see  the 
Lancet  of  March  7,  1885).     In  the  Laficet  (November  24,  1894) 

♦  The  Lancet,  June  23,  1894. 
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there  is  the  record  of  a  ealse  in  which  death  ensued,  and  it  is  said 
with  regard  to  the  onset  of  the  fatal  signs  that ''  the  administration 
of  the  chloroform  had  been  stopped,*'  and  in  an  annotation  in  the 
next  number  (p.  1291)  farther  points  of  interest  are  mentioned : 
{1)  that  she  had  taken  chloroform  with  impunity  on  other  occa- 
sions ;  (2)  that  she  had  been  confined  fifteen  months  previously 
and  had  recently  lost  a  chilcT,  and  was  suffering  from  the  depressing 
•effects  of  grief ;  (3)  that  there  was  slight  renal  disease  (and  I  note 
also  that  one  of  Mr.  Wilson's  cases  suffered  from  chronic  Bright's 
disease) ;  and  (4)  that ''  before  the  dentist  had  touched  the  patient, 
although  the  cbloroformist  had  taken  away  the  chloroform  from  her 
face  and  pronounced  her  ready  for  operation,  she  suddenly  became 
«8hy  pale,  but  respiration  continued  "  ;  here,  then,  we  have  exactly 
the  condition  insisted  upon  by  Dr.  Kirk  and  Mr.  Wilson. 

Another  death  under  chloroform  —  in  which  there  was  difficulty 
in  giving  the  anaesthetic  owing  to  the  nose  being  the  point  of 
operation,  and  where  the  patient,  therefore,  came  round  several 
times  before  the  fatal  event — is  recorded  in  the  Lancet  of  August  26, 
1893,  and  similar  deaths  from  too  little  chloroform  or  a  lull  in  the 
administration  were  discussed  in  1892  and  1893.*  I  have  mentioned 
Mr.  Wilson's  opinion  that  in  his  Case  6  the  syncope  was  due  to  the 
reflex  inhibition  of  the  heart  by  the  pain,  but  I  believe  a  somewhat 
different  relation  between  cause  and  effect  is  possible.  Thus  I  have 
said,  with  reference  to  the  effect  of  high  blood  pressure  on  the  action 
of  the  heart  (fig.  37),  that  my  own  never  falters  or  flutters  except 
with  high  or  rising  blood  pressure;  but  there  is  one  other  con> 
dition  in  which  it  does  this  just  as  in  pulse  tracing  A,  fig.  37  (which 
shows  well-marked  high  blood  pressure),  and  that  is  during  severe 
irritation  of  a  sensory  nerve.  I  suffer  many  things  with  the  dental 
branches  of  the  fifth  nerve,  and  I  have  several  times  noticed  that 
with  the  most  severe  paroxysms  of  pain  my  heart  falters  and  flutters 
just  as  it  did  when  the  above-mentioned  pulse  tracing  was  taken,  for 
these  cardiac  irregularities,  not  being  habitual,  are  always  distinctly 
felt.  Now,  in  my  own  case,  was  this  a  reflex,  or  was  it  due  to 
rising  blood  pressure  ?  If  we  may  consider — and  so  far  as  I  know, 
physiology  does  not  negative  the  idea — that  irritation  of  a  sensory 
nerve  causes  a  general  contraction  of  arterioles  and  a  rise  of  blood 
pressure,  the  cause  was  in  both  cases  the  same ;  and  my  heart 
fluttered  under  the  dental  pain  for  the  same  reason  that  it  did  so  in 
pulse  tracing  A,  because  in  both  there  was  high  and  rising  blood 


•  Brit.  Med.  Journal,  1892,  vol.  i.,  and  1893,  vol.  ii.,  p.  1452. 
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pressure.  We  can  now  fully  appreciate  tbe  bearing  of  Mr.  Wilson's. 
Case  6.  Here  the  patient  was  coming  out  of  the  chloroform  an8B8> 
thesia,  and  blood  pressure  was  therefore  rising ;  suddenly  to  thi& 
was  added  severe  irritation  of  the  sensory  nerves  of  the  knee, 
causing  an  acute  rise  of  blood  pressure,  and  it  was  little  wonder 
that  the  heart  was  thus  completely  overpowered  and  syncope  at 
OQce  resulted.  Death  may  no  doubt  odbur  when  the  heart  is  weak . 
from  the  blood  pressure  effects  of  pain  alone,  as  in  a  case  recorded 
in  the  Lancet^  1896,  vol.  i.,  p.  1457,  where  death  occurred  a  few 
minutes  after  the  extraction  of  a  tooth  without  anaesthetic. 

With  reference  to  the  effects  of  pain  on  the  blood  pressure  I 
have  had  a  case  in  which  I  could  observe  points  of  interest ;  it 
was  that  of  a  man  in  whom  I  had  lowered  blood  pressure  by  drugs. 
When  the  blood  pressure  had  been  reduced  to  120  the  patient  got 
a  severe  inflammation  round  the  stump  of  a  damaged  tooth,  his  tem- 
perature rose  to  101^  or  above,  and  he  suffered  considerable  pain. 
While  in  this  condition  I  observed  his  circulation  factors  as  usual,, 
and  found  that  (as  I  should  have  expected  with  fever  and  quickened 
pulse  rate)  the  capillary  reflux  was  fast  (4)  but  the  blood  pressure  in 
place  of  being  lower  (as  one  would  have  expected,  say  90 — 100, 
owing  to  the  fever  and  the  free  capillaries)  was  120,  i.e,,  as  high  as 
at  my  previous  examination. 

I  have  little  doubt  that  this  high  blood  pressure  in  spite  of  free 
capillaries  was  effected  by  pain  setting  in  action  the  muscles  in  the 
coats  of  the  larger  vessels  and  thus  raising  pressure. 

This  is  a  protective  action  of  nature,  for  if  the  blood  is  not 
turned  on  full,  the  pressure  at  the  seat  of  pain  and  inflammation 
will  be  less. 

Doubtless  there  are  two  causes  of  high  blood  pressure :  (1) 
obstruction  of  capillaries  by  colloid  uric  acid,  which  goes  with  slow 
capillary  reflux  and  is  by  far  the  most  common  and  enduring  cause 
c^  high  blood  pressure ;  and  (2)  contraction  of  the  muscular  ooata 
of  tbo  arterioles  and  larger  vessels  under  direct  or  reflex  influence 
of  the  nervous  system,  which  may  produce  some  rise  of  blood 
pressure  quite  apart  from  the  existence  of  any  great  obstruction  in 
the  capillaries.  As  the  above  case  shows,  the  instruments  and 
methods  we  use  will  quickly  enable  us  to  distinguish  the  conditions. 

I  agree  with  Mr.  Wilson  that  one  cause  of  death  after  chloro- 
form is  syncope,  and  endorse  his  valuable  suggestion  that  syncope 
imder  other  conditions  should  be  studied  to  illustrate  this  point. 
If  this  is  done  many  will  be  astonished  to  find  how  large  a  number 
of  syncope  cases  are  preceded  or  accompanied  by  evidences  of 
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colIaBQiio  capillary  circulation  and  its  results,  high  and  rising  blood 
pressure  (see  previous  quotation  from  Sir  W.  Broadbent,  '<  The 
Pulse/'  p.  168),  and  by  excess  of  uric  acid  in  the  urine  and  blood, 
if  these  can  be  examined. 

In  the  Lancet^  1896,  vol.  ii.,  p.  881,  is  recorded  a  fatal  case  under 
chloroform  at  the  Eoyal  Victoria  Hospital,  Netley,  in  which  all  the 
conditions  seem  to  have  been  narrowly  observed. 

It  proceeds  :  **  The  breathing  continued  to  be  natural  and  regular 
for  about  one  minute  after  the  administration  was  commenced ;  the 
patient  then  made  some  slight  attempt  to  cough  and  the  breathing 
became  irregular,"  and  further  on :  **  Immediately  the  breathing 
became  affected  the  inhaler  was  removed,"  and  again :  '*  The  . 
moment  the  respiration  became  irregular  the  administration  of  the 
drug  was  stopped ;  a  few  seconds  later  the  pupils  dilated  and  the 
heart's  action  ceased,  and  the  man  was  practically  dead,  although 
respiration  continued  for  a  few  seconds  longer." 

The  error  here  was  the  stopping  of  the  chloroform,  and  every- 
thing that  followed,  including  death,  was  the  result ;  a  few  seconds 
later  there  came  the  vapour  reaction  of  Dr.  Kirk,  or  what  I  call 
the  rebound,  with  rapid  rise  of  blood  pressure,  and  being  unable  to 
overcome  this  vascular  obstruction  the  heart  failed  and  respiration 
continued,  though  it  had  been  the  first  thing  to  become  irregular, 
showing  that  in  the  first  instance  the  respiration  had  not  been 
really  seriously  affected. 

For  very  similar  records  see  British  Medical  Journal^  1899^ 
vol.  i.,  pp.  468  and  661,  and  1899,  March  25,  but  in  none  of  them 
is  there  any  explanation  given  of  the  fact  that  syncope  occurred 
after  the  chloroform  was  withdrawn. 

Dr.  Kirk's  experiments  on  animals  show  us  that  this  rebound  is 
best  prevented  by  at  once  resuming  and  steadily  continuing  the 
chloroform,  by  the  sudden  withdrawal  of  which  it  was  occasioned. 

It  seems  probable  from  these  considerations  that  the  less  the 
quantity  of  chloroform  given  before  it  is  withdrawn  the  sooner  the 
rebound  comes,  while  the  longer  the  administration  and  the  greater 
the  quantity  administered,  the  later  the  rebound.  Hence  it  is  pro* 
bably  more  dangerous  to  suddenly  withhold  chloroform  early  in  its 
administration,  as  in  the  above  case,  than  later  on.  This  explains 
the  observation  of  some  ansBsthetists  that  more  patients  die  from 
too  little  chloroform  than  from  too  much,  and  the  by  no  means 
infrequent  records  in  fatal  cases  that  special  care  had  been  taken  to 
give  very  little  chloroform. 

In  the  above  case  it  seems  probable  that  if  the  slight  irregularity 
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of  the  respiration  and  cough  had  been  disregarded,  and  the  chloro- 
form quietly  and  carefully  continued,  the  cough  would  have  sub- 
sided and  the  ansesthetic  could  have  been  continued  throughout 
the  operation.  Then  in  the  rebound  (when  chloroform  was  dis- 
continued at  the  end  of  it)  the  rise  of  blood  pressure  would  have 
come  gradually,  and  the  heart  would  not  have  been  overpowered. 

Brig.-Surg.  Lieut.-Col.  Stevenson,  who  records  the  above  case, 
mentions  that  he  has  seen  another  in  which  **the  sequence  of 
events  was  precisely  similar  ;  the  pulse  first  stopped,  then  the 
respiration,"  showing  how  very  frequent,  relatively  to  fatal  acci- 
dents with  chloroform,  such  cases  are.  What  I  have  suggested  is 
a  most  simple  deduction  from  the  records  of  Dr.  Kirk's  experiments. 

Writing  to  me.  Dr.  Kirk  mentions  that  further  investigation 
seems  to  show  the  blood  pressure  does  not  fall  as  the  heart 
slows  ;  in  other  words,  the  heart  slows  because  there  is  high 
blood  pressure  in  accordance  with  Marey's  law;  but  if  the  heart 
falters  because  it  cannot  overcome  the  obstruction  and  the  high 
blood  pressure,  if  its  systoles  become  imperfect  and  its  action 
irregular,  or  still  more  if  it  stops  altogether,  of  course  there  is  a 
fall  of  blood  pressure. 

The  effect  of  high  blood  pressure 'on  the  heart  is  then  either 
quick  action  or  slowing ;  the  former  if  it  fails,  the  letter  if  it  is 
able  to  withstand  it,  and  obviously  the  higher  the  pressure  the 
more  likely  is  it  to  fail  and  quicken  its  action  (tachycardia).  This 
is  exactly  what  Dr.  Kirk's  results  with  animals  show;  with  the 
highest  blood  pressure  the  heart's  action  is  quick  and  irregular, 
with  a  slight  fall  of  blood  pressure  it  slows. 

This  is  exactly  what  we  see  in  epilepsy  in  cases  where,  as 
observed  by  the  late  Dr.  Moxon,  the  heart  stops.  In  these  cases 
the  heart  has  been  seen  to  act  slower  and  slower,  and  then  it  stops 
altogether  (an  exaggeration  of  the  dropped  beat  in  my  own  pulse, 
fig.  37),  and  the  patient  falls  insensible  and  convulsed  from  stasis 
and  anaemia  of  the  brain.  A  great  fall  of  blood  pressure  follows, 
so  that  a  wound  ceases  to  bleed  (as  in  the  case  of  epilepsy  pre- 
viously mentioned  in  chapter  vii.) ;  this  fall  of  blood  pressure 
relieves  the  heart,  and  it  begins  work  again  if  the  cerebral 
centres,  have  not  lost  their  functional  activity ;  but  if  anything 
prevents  it  from  starting  again  death  ensues.  Bleeding,  as  in  a 
case  of  post-chloroformal  syncope  recorded  in  the  British  Medical 
Journal,  1896,  vol.  ii.,  p.  122,  may  relieve  the  heart  by  permanently 
reducing  blood  pressure,  and  in  this  ca3e  also  the  pulse  stopped 
before  the  respiration. 
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Hence  in  such  cases  of  post>chloroformai  and  other  syncope 
from  high  blood  pressure,  holding  the  head  down  as  the  lowest 
point  of  the  body  gives  the  medullary  centres  some  little  blood, 
and  possibly  saves  their  functional  activity  till  the  heart  has  time 
to  recover  itself. 

Dr.  Eirk  says  that  in  his  experience  rabbits  (herbivora)  are  not 
liable  to  the  irregular  action  of  the  heart  when  chloroform  is  with- 
^drawn,  while  dogs  and  cats  (camivora)  are  very  much  so,  which 
is  again  very  strong  proof  of  the  causation  I  am  suggesting. 

For  though  the  muscles  of  herbivora  no  doubt  contain  xanthin  as 
we  get  excess  in  our  body  from  eating  them,  this  is  merely  a  small 
residue  remaining  unexcreted  at  the  time  of  death,  and  the 
quantity  in  their  blood  at  any  one  time  is  small. 

Another  condition  in  which  syncope  occurs  is  in  church  while 
Inieeling  with  the  arms  raised,  and  Marey  points  out  that  this 
position  impedes  the  circulation  in  the  raised  limbs,  raises  the 
blood  pressure  and  slows  the  heart,  and  here  again  the  slowing 
may  be  preparatory  to  its  becoming  quick  or  irregular,  or  stopping 
altogether. 

Further  evidence  is,  I  think,  to  be  seen  in  the  fact  that  nitrite 
of  amyl  is  useful  in  this  chloroform  syncope,  and  there  is  probably 
no  drug  which  would  more  quickly  relax  the  arterioles,  free  the 
capillaries,  and  prevent  the  rise  of  blood  pressure,  while  it  is  hard 
410  see  how  it  can  do  good  if  the  blood  pressure  is  already  low. 

For  the  fact  that  blood  pressure  falls  under  chloroform  see 
Lancet,  1898,  vol.  i.,  p.  1681. 

1  am  reminded  of  an  experiment  I  made  recently  to  test  the 
effects  of  nitrites  on  the  diameter  of  the  radial  artery.  At 
12.15  p.m.  my  pulse  being  66,  and  the  radial  diameter  in  the 
recumbent  position  1*0  mm.,  I  took,  after  making  these  observa- 
tions, at  12.20  one  compound  trinitrine  tabloid  containing  trinitrine 
and  nitrite  of  amyl.  A  few  minutes  later  there  was  a  feeling  of 
general  pulsation,  the  radial  diameter  in  the  same  position  was 
^9  mm.  At  12.28  it  was  also  '9,  but  at  12.33  it  had  increased  to 
1*1  mm.,  larger  than  it  was  before  the  drug  was  taken,  and  at  12.40 
it  was  1*0  again,  exactly  the  same  as  at  12.15.  At  12.28  and  with 
the  general  throbbing  the  pulse  rose  to  76,  at  12.33  it  was  72,  and 
at  12.40  the  same.  My  notes  show  that  between  12.28  and  12.83 
there  were  numerous  well-marked  intermissions  of  the  pulse  which 
were  not  present  at  the  observations  preceding  or  following  these. 
I  think  this  is  an  instance  in  which  the  nitrites  which  so  markedly 
lower  blood  pressure   (as  shown  both  by  the  sphygmograph  and 
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the  arteriometer  and  which  therefore  act  just  like  chloroform)^ 
like  chloroform  caused  marked  fluttering  and  irregularity  of  the 
heart's  action  as  their  effect  was  ceasing  and  higher  hlood  pressure 
returning. 

We  see  in  this  record  that  the  pulse  which,  in  accordance  with 
Marey's  law,  quickened  to  76  when  the  blood  pressure  was  reduced, 
remained  at  72  when  the  pressure  had  again  risen  higher  than 
before ;  and  this  is  another  sign  of  some  failure  of  the  heart,  for  I 
have  pointed  out  that  the  most  marked  exception  to  Marey's  law  i& 
found  in  the  case  of  a  heart  that  fails  and  dilates  before  high  blood 
pressure,  as  it  then  quickens  with  rising  pressure  in  place  of 
slowing  down.  My  heart  in  this  experiment  had  been  tried  by  the 
rising  pressure  at  12.33,  as  shown  by  irregular  action,  and  therefore 
remained  quicker  than  it  was  before  the  experiment,  in  spite  of 
blood  pressure  having  risen  higher. 

The  same  thing  is  often  seen  in  cases  of  chronic  Bright*a 
disease.  Here  if  we  get  high  blood  pressure,  and  the  heart's  action 
is  slow  {i.e.,  at  or  below  60),  we  have  a  strong  heart  which  has 
hypertrophied  and  become  equal  to  its  work,  we  therefore  get  no 
dropsy  of  any  sort,  the  urine  is  fairly  profuse  and  of  low  specific 
gravity,  and  if  we  clear  the  blood  of  uric  acid  and  free  the 
capillaries,  the  heart  quickens  its  rate  up  to  normal  or  above  it. 

But  if  we  have  a  case  of  chronic  Bright's  disease  in  which  the 
heart  is  failing,  we  have  signs  of  high  pressure  in  the  pulse  and 
the  capillaries  and  the  second  sound  at  the  aortic  base,  but  the 
heart  may  be  beating  from  80  to  120,  and  probably  fluttering  or 
palpitating  as  well.  Here  we  have  heart  failure,  and  its  results 
take  the  shape  of  general  dropsy,  ascites,  congested  liver,  scanty 
urine  of  fairly  good  specific  gravity,  in  spite  of  the  fact  that  at  the 
post  mo7'tem  the  kidneys  are  found  to  be  fibrous  and  granular.  In 
this  case  if  you  can  free  the  capillaries  and  strengthen  the  heart  it 
will  slow  down  towards  the  normal  rate  of  action  as  conditions 
improve. 

I  have  often  personally  noticed  similar  effects  produced  by 
taking  nitrites,  and  have  no  doubt  that  a  similar  result  could  be 
produced  with  them  any  day,  especially  if  taken  in  the  morning 
hours,  but  in  the  above  instance  the  arteriometer  enabled  me  to 
demonstrate  with  very  considerable  certainty  the  exact  relation 
between  blood  pressure  and  irregular  action  of  the  heart. 

I  suggest  that  we  have  here  possibly  a  valuable  means  of  test- 
ing whether  it  will  be  dangerous  to  give  chloroform,  namely,  by- 
watching  the  effects  of  a  nitrite  on  the  heart's  action. 
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If  in  any  given  case  it  is  proposed  to  give  chloroform  on 
Wednesday  at  11  a.m.,  give  on  Tuesday  at  the  same  hour  (the 
reasons  for  this  are,  I  hope,  now  obvious)  a  nitrite,  and  if  as  its 
effect  is  passing  o£f,  some  10  to  15  minutes  after  it  has  been  taken, 
the  heart's  action  shows  marked  irregularities,  that  patient  has  a 
somewhat  weak  heart  or  an  excess  of  uric  acid  in  the  blood  or 
both,  and  it  may  be  dangerous  to  give  chloroform. 

For  it  follows  from  Dr.  Kirk's  observations  that  the  efifect  of 
chloroform  passes  off  in  a  few  seconds  after  it  is  discontinued,  and 
the  resulting  rise  of  blood  pressure  will  be  more  sudden  and  danger- 
ous, while  the  effect  of  the  nitrite  is  more  gradual  and  causes  only 
a  little  irregularity  of  the  heart's  action. 

I  have  to  thank  Dr.  W.  Eushton  Parker,  of  Kendal,  for  the 
interesting  suggestion  that  my  explanation  of  the  causation  of 
chloroform  syncope  by  its  effects  on  uric  acid  and  the  blood 
pressure  may  account  for  **  the  immunity  of  pregnant  women  from 
chloroform  syncope  as  compared  with  the  same  women  in  the 
post  partum  state.  At  the  Botunda  Hospital,  Dublin  (where  I  was 
obstetric  assistant  and  chloroformist),  we  administered  chloroform 
for  forceps,  craniotomy,  <&c.,  without  the  smallest  reluctance;  but 
for  removal  of  adherent  placenta,  or  for  stitching  a  torn  perineum, 
or  for  anything  post  partum,  we  always  felt  the  risk  to  be  greatly 
increased." 

Dr.  Parker  considers  that  this  is  common  experience  among 
obstetricians,  and  refers  to  works  on  midwifery  for  similar  opinions. 
I  was  myself  a  student  at  the  Botunda,  and  can  distinctly  recollect 
this  feeling  with  regard  to  the  administration  of  chloroform. 

If  this  is  the  case,  we  have  an  instance  in  which  in  a  few  hours 
and  in  the  same  patient  the  administration  of  chloroform  passes 
from  safety  to  danger,  in  absolute  correspondence  with  a  very 
marked  increase  in  the  amount  of  uric  acid  in  the  blood  and 
urine,  for  I  have  pointed  out  (see  chapter  iv.)  that  post-puerperal 
collaemia  accounts  for  some  physiological  and  pathological  con- 
ditions occasionally  met  with  at  this  stage  of  a  natural  function. 

The  above-mentioned  cardiac  failure  is  accompanied  by  violent 
struggling  or  even  convulsions  on  the  part  of  the  animal  or 
patient,  which  fact  is  correlated  with  my  explanation  of  the 
pathology  of  convulsions  from  rising  blood  pressure  in  the 
previous  chapter  (see  also  previous  remarks  on  the  Pulse  of 
Epilepsy). 

When  struggling  occurs  in  the  course  of  inhalation  it  is,  I 
think,  the  practice  of  anaesthetists  to  give  chloroform  more  free 
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and  this  is,  it  appears,  the  right  coarse,  for  the  trouble  is  due  to 
failure  in  the  supply  of  chloroform,  which  allows  the  blood  pressure 
to  rise. 

If  the  tension  effects  of  chloroform  are  due  to  its  action  on  urio 
acid,  and  proportioned  to  the  amount  of  this  substance  in  the  blood, 
we  come  in  view  of  several  facts  which  admit  of  explanation.  It 
has,  for  instance,  been  suggested  that  there  is  more  trouble  with 
chloroform  in  London  than  in  Edinburgh,  and  we  know  that  gout 
is  common  in  London  and  rare  in  Edinburgh,  and  there  is  probably 
more  tendency  to  excess  of  uric  acid  in  the  blood  in  the  former  than 
in  the  latter  city.  Similarly,  the  vegetarian  natives  of  India  may 
have  less  risk  of  chloroform  syncope  than  beef -eating  Englishmen, 
and  this  carries  suggestions  as  to  prevention.  I  am  indebted  to 
Dr.  E.  G.  Border  for  the  information  that  the  vegetarian  natives  of 
South  China  have  a  similar  immunity,  though  both  in  India  and 
China  the  warm  chmate  which  directly  prevents  or  dissolves  col- 
Isemia  may  have  something  to*  do  with  the  result  (see  also  Dr. 
Kirk's  experiences  above-mentioned  as  to  results  in  cats  and  dogs 
on  the  one  hand,  and  rabbits  on  the  other). 

It  was  suggested  in  an  annotation  in  the  Lancet  (1889,  vol.  ii., 
p.  606),  that  gout  might  account  for  the  different  reaction  of  patients 
under  chloroform  in  Edinburgh,  London  and  India  respectively,  but 
no  reason  was  adduced. 

I  have  already  (chapter  v.)  quoted  from  Marey  the  fact  that 
aJcohol  causes  a  dicrotic  pulse,  except  when  it  produces  gastric 
disturbance.  This  by  keeping  up  alkalinity  prevents  the  alcohol 
from  clearing  the  blood  of  uric  acid. 

Alcohol  or  morphine,  so  often  advised  to  be  given  before  inhala- 
tion of  chloroform,  may  act  by  clearing  the  blood  of  uric  acid,  and 
thus  preventing  a  rebound  when  the  anaBsthetic  is  left  off.  The 
rebound  after  alcohol  or  morphine  comes  more  gradually,  and  will 
therefore  affect  the  heart  less  severely,  as  is  the  case  with  nitrites, 
but  they  all  affect  it  to  some  extent. 

Sir  T.  Lauder  Brunton  remarks  that  he  has  been  told  by 
Professor  Poehl,  of  St.  Petersburg,  that  in  Bussia  the  presenoe 
of  an  excess  of  alkaloidal  substances  in  the  urine  is  regarded  as  a 
sign  that  it  will  be  dangerous  to  give  chloroform  {Lancet,  1893, 
vol.  ii.,  p.  861),  and  mentions  that  he  himself  had  previously  enter- 
tained the  idea  that  certain  alterations  in  tissue  change  might 
increase  the  danger  of  chloroform. 

There  can  be  no  doubt  that  an  excess  of  uric  acid  in  the  blood 
produces  very    great   alterations   iu   tissue   change,  and  we   have 
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had  a  well-marked  instanoe  in  the  causation  of  fatigue.  I  suspect 
that  the  excess  of  alkaloids  noticed  by  the  Bussian  observers 
runs  parallel  with  an  excess  of  uric  acid  (see  chapters  vii.  and 
X.  to  xiv.). 

I  often  observe  that  conditions  in  which  increased  toxicity  of 
the  urine  is  described  are  very  frequently  conditions  in  which  my 
experience  tells  me  there  must  also  be  an  increase  of  uric  acid  in 
the  blood  and  urine,  and  I  suggest  that  the  quantity  both  of  uric 
acid  in  relation  to  urea  and  of  alkaloids  should  in  fubure  be  observed 
in  the  urioe  before  operations  under  chloroform. 

After  pneumonia  and  also  after  typhoid  fever  the  toxicity  of  the 
urme  is  said  to  be  high  {Prog.  Med.,  April,  1899,  pp.  277  and  296), 
and  after  both  there  is  an  excessive  excretion  of  uric  acid,  and  all 
the  signs  of  its  excess  in  the  blood.  What  I  have  said  about  men- 
struation, with  figs.  31  and  32,  explains  perhaps  a  case  in  which 
chloroform  produced  a  fatal  result  in  a  menstruating  woman  (Lan- 
cet, 1895,  vol.  i.,  p.  237). 

As  to  the  way  in  which  an  excess  of  uric  acid  in  the  blood  may 
produce  these  alkaloids,  see  as  regards  the  intestines,  chapter  vii., 
and  the  causation  of  oxaluria,  chapter  xii.  I  think  there  can  be 
little  doubt  that  deficient  circulation  produces  a  similar  effect  in 
the  tissues  generally.  Professor  Mosso  tells  us  with  regcuxl  to  the 
pathology  of  fatigue,  that  when  it  is  carried  beyond  a  moderate 
amount  the  blood  is  subject  to  a  decomposing  process  through  the 
infiltration  of  poisonous  substances  (see  Lancet,  1887,  vol.  i.,  p. 
1295).  There  is,  I  think,  no  doubt  that  the  blood  in  fatigue  con- 
tains an  excess  of  uric  acid,  and  owing  to  the  effect  of  this  on 
metabolism,  other  poisons  (sulphuretted  hydrogen,  &o.)  will  soon  be 
added,  though  I  think  that  uric  acid  itself,  either  directly  or  by  its 
effects  on  the  metabolism  and  combustion,  causes  the  decomposition 
of  the  blood  both  in  fatigue  and  hsdmoglobinuria  (see  also  chap- 
ter xii.). 

Another  writer  meutions  that  the  proportion  of  alkaloids  in  the 
urine  during  the  eight  hours  after  waking  is  five  times  as  great  as 
in  the  urine  of  the  rest  of  the  day  {British  Medical  Journal,  1886, 
vol.  ii.,  p.  1271).  Now  the  largest  excretion  of  uric  acid  and  the 
most  marked  coUsBmia  occur  in  these  same  hours  (see  fig.  3). 

I  could  give  references  to  further  cases  in  which  heart  failure 
occurred  after  chloroform  was  withdrawn,  as,  for  instance,  in 
British  Medical  Journal,  1899,  vol.  i.,  p.  468. 

In  some  cases  {Lancet^  1898,  vol.  i.,  p.  330)  it  has  been  sought 
to  prove  that  this  was  due  to  shock,  a  matter  I  have  already  con- 
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sidered,  but  in  at  least  one  of  the  cases  there  could  be  no  question 
of  shock,  as  no  operation  had  been  performed  at  the  time  of  the  fatal 
syncope. 

For  such  cases  certainly,  and  for  many  others  probably,  there  is 
no  satisfactory  explanation  except  that  which  attributes  the  heart 
failure  to  a  sharp  rise  of  blood  pressure  as  the  effect  of  the  chloro- 
form passes  off,  and  thus  brings  post-chloroformal  syncope  into  line 
with  numerous  other  forms  of  heart  failure. 

In  one  case  which  I  carefully  investigated  the  capillary  reflux 
was  slow  before  chloroform  was  given,  it  quickened  decidedly 
during  ansBsthesia  and  slowed  again  after  ansB'sthesia  had  passed  off. 

In  the  preceding  pages  we  have  seen  that  several  mental 
diseases  bear  a  definite  and  constant  relation  to  changes  in  the 
circulation  which  acknowledge  uric  acid  coUsemia  as  their  cause, 
and  that  this  explains  many  facts  in  their  causation  and  occur- 
rence, such  as  the  time  and  season  relations  of  suicide  other- 
wise almost  inexplicable. 

That  fatigue  and  the  combustion  and  metabolism  of  the  body 
(as  we  shall  realise  more  completely  later)  are  also  dominated  and 
controlled  by  coUsBmia  and  its  circulation  changes,  this,  again* 
accounting  for  most  of  the  relations  of  fatigue  to  time  and  circum- 
stance and  its  connection  with  rheumatism,  enabling  us  to  say 
why  fatigue  is  present  under  some  conditions  and  absent  in  others, 
and  giving  us  a  correspondingly  large  and  important  power  oi 
control. 

That  the  circulation  effects  of  collaemia  explain  the  causation 
of  heart  failure  and  syncope  under  many  different  conditions,  and 
that  post-chloroformal  syncope  will  probably  in  time  take  its  place 
among  these.  I  expect  further  investigation  will  show  that  just  as 
chloroform  is  more  dangerous  after  labour  than  before,  it  is  al8<» 
more  dangerous  in  the  morning  hours  than  in  the  evening,  and  in 
the  presence  of  menstruation,  Bright' s  disease,  &o. 

The  diagnosis  of  all  these  conditions  depends  on  correct  obser- 
vation of  the  circulation  changes  and  the  dependence  of  these  on 
excess  of  uric  acid  in  the  blood  and  urine. 

The  great  distinguishing  mark  of  all  such  diseases  as  have  a 
circulatory  connection  with  uric  acid  is  that  they  are  temporary 
and  paroxysmal,  and  fluctuate  from  day  to  day  and  generally  from 
morning  to  evening  in  accordance  with  the  physiological  flactna- 
tions  in  the  solubility  and  excretion  of  uric  acid ;  and  while  they 
are  still  functional  control  of  the  uric  acid  will  control  the  disease. 

But  to  take  the  case  of  mental  depression,  the  cause  of  which  is 
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•defective  intracranial  (cortical)  circulation,  it  is  obvious  that  quite  a 
number  of  conditions  besides  those  due  to  uric  acid  may  produce 
this  result.  Yet  as  uric  acid  is  in  constant  action  its  effects  (slight 
as  they  may  sometimes  be  in  comparison  with  those  of  some 
organic  factors)  will  add  themselves  on  to  those  of  the  organic 
factor  and  thus  determine  the  period  of  greatest  depression  and  its 
relation  to  times  and  seasons  as  above  sketched  out. 

When  the  organic  factor  is  a  serious  one  the  efifects  of  the 
uric  acid  fluctuations  are  more  or  less  completely  overshadowed, 
periods  of  intermission  will  be  slight  and  the  prognosis  bad. 

On  the  other  hand  when  the  fluctuations  are  large  and  periods 
of  complete  intermission  frequent  and  well  marked  the  organic 
factor  is  of  less  importance,  the  uric  acid  factor  relatively  greater, 
and  the  prognosis  more  hopeful.  In  all  cases  it  will  do  good  to 
diminish  the  uric  acid  factor,  but  where  the  organic  factor  is  serious 
the  relief  will  be  but  slight. 

This  pathology  naturally  leads  to  a  favourable  prognosis  in 
many  early  conditions  of  mental  disease.  The  common  anatomical 
factor  (large  arteries  of  supply  to  the  brain),  far  from  being  a 
drawback  is  an  actual  advantage  to  the  race ;  supply  these  arteries 
with  pure  blood,  and  in  place  of  pathological  deviations,  you  have 
a  brain  with  more  than  ordinary  physiological  powers.  This 
probably  explains  the  common  observation  that  the  step  from 
great  mental  power  to  insanity  often  seems  short ;  for  the 
Anatomical  conditions  producing  great  mental  power  also  prepare 
the  brain  to  be  seriously  affected  by  impure  blood,  high  blood 
pressure,  and  by  heart  failure  in  the  case  of  general  paralysis  (for 
some  interesting  records  of  facts  with  reference  to  these  points  see 
**  Mental  Affections,"  by  Dr.  Macpherson,  p.  25). 

The  indications  for  treatment  are  practically  the  same  as  those 
for  the  collaemia  of  headache,  bearing  in  mind  that  collaemia  which 
produces  mental  depression  is  very  often  secondary  to  other  condi- 
tions, such  as  dyspepsia,  debility  after  parturition,  prolonged  lacta- 
tion, or  fevers,  or  accompanies  progress  of  new  growths  or  other 
organic  disease.  It  is  useless  to  treat  collsBmia  without  attention  to 
its  cause,  though  in  any  case  a  diet  which  diminishes  the  intake  of 
urates  will  probably  do  some  good,  for  the  more  the  available  urate 
the  greater  and  more  lasting  is  the  interference  with  metabolism 
and  nutrition. 

A  craving  for  animal  food  at  an  early  age  in  children  is  by  some 
regarded  as  a  sign  of  impending  insanity,  and  it  is  said  that  children 
naturally  do  not  crave  for  it  (see  Lancet,  1896,  vol.  ii.,  Dr.  McNeill). 
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Similar  remarks  made  by  Dr.  Gloustoa  have  interested  me  because 
I  have  of fcen  noticed  a  similar  craving  for  meat  in  epileptics,  and  to 
my  mind  tbis  is  often  due  to  tbe  temporary  relief  tbus  afforded  to 
the  high  blood  pressure  of  ooUsamia. 

I  think  our  knowledge  of  the  causation  of  fatigue  may  be  of  use 
to  soldiers  and  sailors,  or  those  called  upon  to  make  exertions  on 
which  their  safety  and  that  of  others  may  depend.  It  also  explains 
the  well-known  use  of  opium  by  the  natives  of  India. 

Muscular  strength  is  of  httle  avail  if  it  cannot  be  brought  into 
play,  and  the  man  who  in  an  early  stage  of  exertion  has  the  circu* 
lation  through  the  muscles  so  much  obstructed  that  waste  products 
are  slowly  removed  and  his  heart  fails  and  dilates  before  rising 
blood  pressure,  will  be  overcome  by  a  better  trained  antagonist. 

The  fall  of  urea  which  exercise  produces  is  the  measure  of  this 
clogging  with  waste  products.  The  rise  of  urea  next  day  represents 
the  washing  out  of  these  waste  products,  when  the  circulation 
through  the  muscles  is  again  freed  from  uric  acid. 

Clearing  the  blood  of  uric  acid  is  a  substitute  for  training  and  by 
freeing  the  circulation  through  the  muscles  allows  of  an  inmiediate 
removal  of  waste  products,  as  shown  by  an  immediate  rise  of  urea 
in  place  of  a  fall,  for  while  this  lasts  there  is  no  fatigue,  and  the 
muscles  are  capable  of  comparatively  unlimited  activity.  (See  Prof. 
Irving  Fisher,  Yale  Medical  Journal,  March,  1907.) 

The  power  to  produce  this  condition  may  often  make  the 
difference  between  defeat  and  victory,  and,  if  muscle  power  is 
good,  puts  an  untrained  man  on  a  par  with  a  trained  one. 

There  are  not  a  few  cases  in  which  otherwise  good  lives  are  lost 
owing  to  heart  failure  and  syncope  before  the  high  blood  pressure 
which  fatigue  induces,  and  a  timely  use  of  opium,  mercury,  or  any 
other  drug  that  will  keep  the  blood  clear  of  uric  acid,  might  suffice 
to  save  them. 

Major  W.  E.  Edwards,  I. M.S.,  informs  me  that  some  of  the  native 
horsemen  of  India  are  in  the  habit  of  giving  opium  to  their  horses 
after  a  hard  day's  work,  stating  that  otherwise  the  horse  will  not 
sleep,  will  go  off  its  food  and  be  useless  next  day. 

This  is  exactly  what  occurs  in  man,  fatigue,  collaBmia,  high 
blood  pressure,  and  sleeplessness;  but  if  the  capillaries  are  freed 
and  the  blood  pressure  lowered  by  opium  or  mercury,  sleep  comes 
naturally.  We  must  also  remember  the  effect  of  a  free  capillary 
circulation  on  the  nutrition  of  the  muscles.  I  have  already 
referred  to  the  fact  that  horses  suffer  severely  from  rheumatism, 
which  is  in  some  respects  an  exaggeration  of  fatigue  and  stiffness. 
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It  would  be  worth  considering  whether  the  evil  effects  of  heat 
are  not,  to  a  large  extent,  the  result  of  the  collsBmia  it  occasions, 
and  whether  the  use  of  drugs  which  keep  the  blood  clear  of  uric 
acid  would  not  diminish  them.  Indeed,  the  use  of  opium  by  the 
natives  of  India  almost  amounts  to  proof. 

In  my  own  case  the  previous  clearing  out  of  uric  acid  by  a 
course  of  salicylates  prevents — at  least  for  some  hours — the  usual 
depressing  effects  of  exposure  to  heat  and  exertion. 

Persons  who  are  free  from  uric  acid  excess  can  certainly  endure 
warmth  without  resulting  fatigue,  and  can  take  alkali  or  alkaline 
foods  with  relative  immunity  from  depression. 

When  the  day  of  exertion  is  fixed  salicylates  can  be  used  as  in 
fig.  49,  but  the  more  useful  method  is  to  employ  a  drug  which 
directly  interferes  with'  the  solubility  of  uric  acid  in  the  blood; 
especially  a  metal  like  mercury,  with  which  it  forms  an  insoluble 
compound.  This  can  be  carried  in  the  pocket  and  taken  as 
required  just  before  or  during  exercise. 

The  action  of  these  last-named  drugs,  unlike  the  salicylates, 
will  be  followed  by  a  rebound  when  they  have  been  left  off  for  a 
few  hours ;  but  this  is  a  small  price  to  pay  for  winning  a  victory, 
or  saving  a  life  from  syncope. 

Where  syncope  occurs  under  such  conditions  as  suggest  a 
relation  to  possible  excess  of  uric  acid  in  the  blood,  the  power  of 
drugs  or  diet  in  keeping  it  clear  should  not  be  forgotten. 

The  use  of  chloroform  as  an  ansBsthetic  seems  to  be  contraindi- 
cated  by  the  presence  of  headache  (migraine),  mental  depression, 
fits,  high  blood  pressure,  Bright's  disease  or  albuminuria,  diabetes 
or  glycosuria,  and  in  physiology,  post-partum  conditions,  fatigue  or 
menstruation,  though  in  all  these  cases  effects  will  depend  upon 
whether  the  heart  is  strong  or  is  beginning  to  fail  before  high 
blood  pressure.  In  this  last-named  condition  it  may  be  most 
dangerous. 

It  is  necessary  to  mention  that  the  effect  of  a  uric-acid-free 
diet  on  my  own  power  of  endurance  has  been  enormous;  only 
those  who  experience  it  can  fully  understand  my  meaning. 

I  do  not  exaggerate  when  I  say  it  has  restored  my  bodily  powers 
to  the  level  of  fifteen  years  ago ;  indeed,  I  scarcely  believe  that  even 
then  I  could  have  undertaken  my  present  exertion  with  freedom 
from  fatigue  and  distress  at  the  time  and  immunity  from  stiffness 
next  day.  Frequently  in  recent  years  I  have  got  up  from  a  week  or 
more  of  sedentary  work  and  ridden  on  a  bicycle  from  fifty  to  eighty 
miles  without  fatigue,  other  than  a  little  soreness  from  the  unaccus- 
24 
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tomed  saddle,  have  been  able  for  ordinary  work  the  rest  of  the  day, 
and  next  day  quite  fit  to  do  the  same.  Many  others  have  now  had 
similar  experiences. 

Formerly  I  could  do  nothing  of  this  kind,  especially  in  spring 
(the  first  warmth  of  the  year),  and  when  out  of  training;  then, 
(especially  if  the  wind  was  warm  and  perhaps  moist),  one  and  a 
half  or  two  hours*  work  would  find  me  in  a  position  of  considerable 
distress  from  fatigue.  Indeed,  I  often  say  that  it  is  now  impossible 
to  tire  me,  and  relatively  I  believe  this  is  true.  I  have  already 
referred  to  the  fact  that  heat  does  not  affect  those  who  have  cleared 
the  blood  of  uric  acid  by  means  of  salicylates,  and  the  same  holds 
when  it  is  cleared  by  diet. 

I  have  no  doubt,  as  I  have  pointed  out  in  *'  Diet  and  Food,**  that 
shock  or  the  condition  of  severe  collapse  and  asthenia  that  follows 
on  attacks  of  gastric  dyspepsia  or  gastritis  or  supervenes  on  severe 
abdominal  or  other  visceral  injuries,  is  due  to  a  stoppage  in  diges- 
tion and  absorption  of  albumens  producing  a  corresponding  fall  in 
production  of  force  and  urea,  and  consequent  flooding  of  the  blood 
with  uric  acid — collaemia. 

The  asthenia  of  collaemia  is  partly  due  to  such  stoppage  of 
digestion  and  absorption  with  falling  urea,  and  partly  to  heart 
failure,  which,  when  it  occurs  from  want  of  nourishment  and  rising 
blood  pressure,  renders  the  condition  much  more  serious.  Diges- 
tion and  the  absorption  of  albumens  re-established,  urea  will  rise  and 
coUsemia  clear  up,  and  the  shock  passes  off.  This  pathology  applies 
to  all  conditions  of  shock  and  to  the  coma  and  similar  lethargic 
states  met  with  in  diabetes,  which  I  shall  discuss  in  chapter  xiv. 
With  reference  to  gastritis  and  dyspepsia  I  have  shown  that  nitrites 
relieve  the  condition  of  asthenia  which  severe  diarrhoea  produces  in 
children,  and  which  is  often  accompanied  by  a  rising  temperature 
in  the  rectum. 

Indeed,  ifc  characterises  all  conditions  of  shock  and  collsemic 
collapse  or  asthenia,  the  capillary  reflux  is  slow,  and  temperature 
in  the  rectum  is  considerably  above  that  in  the  mouth  or  axilla. 

In  primary  heart-weakness  and  failure  blood  pressure  is  low, 
and  temperature  falls  everywhere,  in  the  rectum  as  well  as  in  the 
mouth.  In  heart  failure  before  collesmia  the  heat  is  shut  in  in  the 
great  cavities,  and  temperature  in  the  rectum  is  far  above  that  on  the 
surface,  while  we  have  a  further  sign  of  obstructed  circulation  in  the 
fact  that  blood  pressure  is  below  its  normal  relation  to  the  capillary 
reflux  {e,g„  capillary  reflux  8  and  blood  pressure  only  140, 
p.  326). 
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Suoh  a  patient  is  depressed  when  the  heart  is  strong,  but  tends 
to  become  hysterical  or  excited  when  the  heart  fails  or  is  weakened 
by  fatigue.  Hence,  no  doubt,  the  observation  of  M.  F6r6  that  "  One 
can  change  a  normal  into  an  hysterical  individual  by  tiring  him,'' 
and  uric  acid,  which  increases  fatigue,  must  also  increase  the 
tendency  to  hysteria. 

It  follows  that  those  who  have  practically  no  available  uric  acid 
to  produce  oollsBmia  as  urea  falls,  are,  to  a  large  extent,  immune 
from  conditions  of  shock  and  asthenia  that  would  otherwise  super- 
vene upon  severe  visceral  disease  or  injury,  or  even  on  such  less 
marked  troubles  as  dyspepsia,  anxiety,  or  fear,  and  this  I  suggest 
explains  the  wonderful  records  made  by  the  Turks  and  other  more 
or  less  uric-acid-free  nations. 

Major  W.  E.  Edwards  informs  me  that  though  he  could  prob- 
ably tire  out  a  native  of  India  on  one  day,  the  native  could  do  the 
same  the  day  after,  while  he,  Major  Edwards,  is  stiff  and  sore,  and 
needs  a  prolonged  rest. 

This  is  remarkable,  especially  when  it  is  remembered  that  these 
natives  have  frequently  an  insufficient  supply  of  nitrogen ;  but  this 
we  must  also  remember,  favours  the  elimination  of  uric  acid. 

It  is  becoming  common  knowledge  among  athletes  that  meat 
is  not  the  best  food  for  training,  and  some  of  the  more  advanced, 
as  Mr.  B.  H.  Miles,  of  Cambridge,  for  several  years  the  tennis 
champion  of  England,  have  abandoned  it ;  the  facts  and  experi- 
ments here  recorded  sufficing  to  explain  their  experiences.  Mr. 
Miles  has  now  given  the  effects  of  diet  in  his  own  case  in  a  book, 
**  Muscle,  Brain  and  Diet  "  (previous  reference). 

In  **Diet  and  Food"  I  have  already  referred  to  the  feats  of 
Karl  Mann  in  Germany  ;  and  vegetarians  in  this  and  many  other 
countries  have  now  established  frequent  records.  The  explanation 
of  this  fact  lies  on  the  surface  and  can  be  seen  and  estimated 
from  the  circulation  in  the  skin,  and  there  is  thus  good  reason  to 
think  that  those  who  adopt  a  correct  diet  in  early  childhood  may 
escape  many  functional  and  organic  troubles,  just  as  they  will 
escape  unnecessary  heart  strain,  syncope  and  fatigue. 
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CHAPTER  IX. 


Asthma  and  Bronchitis. 

I  WILL  begin  this  chapter  with  a  few  remarks  on  the  common 
cold.  My  point  with  regard  to  it  is  this — how  far  is  it  due  to 
changes  originating  within  the  body,  how  far  to  external  agencies  ? 

A  cold  may  run  through  a  whole  house  ;  in  this  case  in  so  far 
as  B's  cold  was  due  to  proximity  and  contact  with  A  it  was  due  to 
agencies  external  to  his  (B*8)  body.  But  there  are  other  factors,  for 
B  does  not  always  take  A's  colds  ;  it  is  only  when  he  is  a  little  out 
of  sorts  or  suffers  from  dyspepsia  or  other  small  causes  of  trouble ; 
at  other  times  he  may  entirely  escape.  In  the  same  way  persons 
in  training  for  athletic  purposes  rarely  take  colds. 

It  is  common  experience  that  women  are  specially  liable  to 
take  cold  at  their  menstrual  period,  when  they  are  also  more  liable 
to  dyspepsia,  gastric  upset,  bilious  attacks,  &c. 

It  is  therefore  evident  that  in  a  common  cold  we  have  two  factors, 
(1)  altogether  external  to  the  body,  and  (2)  originating  in  certain 
disturbed  conditions  of  digestion,  nutrition,  and  metabolism  inside 
the  body.     If  1  does  not  coincide  with  2  no  disease  results. 

The  meteorologists  in  charge  of  the  observatory  on  Ben  Nevis 
have  given  us  {British  Medical  Journal,  1895,  vol.  i.,  p.  248)  an 
interesting  account  of  their  experiences  with  what  they  call  the 
Ben  Nevis  cold.  It  appears  about  forty-eight  hours  after  descent 
from  the  observatory,  they  have  no  colds  while  at  the  top  of  the 
mountain,  and  if  they  go  up  with  a  cold  it  ceases. 

There  is  no  doubt  about  the  infection ;  they  ascend  the  mountain 
with  a  cold,  and  it  does  not  spread  to  others ;  they  descend  without 
a  cold  and  very  often  get  one.  On  the  high  level  they  are  braced 
up  by  the  cold,  i.e.,  the  blood  is  cleared  of  uric  acid  by  the  falling 
alkalinity  which  the  cold  air  produces,  hence  as  we  have  seen  in  the 
last  chapter,  the  fires  of  life  will  bum  strongly  and  brightly,  and  the 
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microbes  are  rendered  innocuous.  But  the  uric  acid  is  not  elim- 
inated ;  it  is  retained  in  the  various  organs  and  tissues,  and,  as  they 
descend  to  the  more  relaxing  climate  of  the  lower  level,  the  alkalinity 
of  the  blood  rises,  this  uric  acid  is  got  into  solution  and  passes 
through  it.  They  are  now  in  parallel  case  to  that  of  a  menstruating 
woman,  and  the  body  is  in  a  state  of  coUaemia  favourable  for  the 
reception  of  the  microbe  (see  fig.  31). 

For  the  parallel  effects  of  high  altitudes  and  their  dangers  in 
cases  of  collaemic  high  blood  pressure  and  the  value  of  uric-acid- 
free  diet  in  such   conditions  (see  Lancet,  1899,  vol.  i.,  p.  1628). 

The  same  thing  is  observable  in  such  climates  as  that  of  the 
Engadine.  Golds  are  immediately  thrown  off,  are  not  taken,  or 
arQ  of  the  slightest.  ''  The  Ben  Nevis  cold  "is  really  a  slander  on 
the  mountain,  for  it  protects  from  cold,  but  does  this  by  storing  up 
a  certain  amount  of  uric  acid,  which  on  descent  will  pass  through 
the  blood  and  produce  unusual  liabihty  to  infection. 

Dr.  Solly  tells  us  {Medical  Climatology,  Philadelphia  and  New 
York,  1897,  p.  39)  that  cold  increases  muscular  power,  and  (p.  66) 
that  dry  cold  air  is  stimulating  when  the  temperature  is  not  too 
low.  A  very  low  temperature  may  extinguish  the  fires  of  life,  but 
short  of  this  it  feeds  them  by  putting  an  end  to  collsBmia  and 
producing  free  capillary  circulation.  The  author  also  tells  us 
(p.  164)  that  the  first  effect  of  high  altitude  upon  migraine  and 
epilepsy  is  beneficial.  Of  the  latter  he  says,  '*  the  strong  tonic 
and  alterative  qualities  of  altitude  are  often  of  the  greatest  service.'* 
The  patient  will  be  kept  relatively  free  from  collsamia  as  long  as  the 
**  tonic  "  effects  continue  ;  but  after  that  he  will  relapse. 

It  must  be  common  experience  that  a  cold  is  often  greatly 
improved  or,  if  treated  early,  cured  by  a  good  purge.  I  believe 
the  internal  condition  which  allows  the  external  factor  to  act  is 
often  some  intestinal  condition  which  is  put  right  by  a  purge. 
Similarly,  a  dose  of  wine  negus,  of  spiritus  ammon.  aromat.,  and 
sp.  aether  nit.,  or  of  pulv.  ipecac,  co.,  at  bedtime,  have  cured  or  cut 
short  many  a  cold ;  they  all  clear  the  blood  of  uric  acid,  and  free 
the  capillaries,  quickening  metabohsm  and  combustion. 

A  further  instance  is  that  people  in  training  rarely  or  never  get 
colds,  but  when  they  have  given  up  training  they  not  only  take 
colds,  but  have  them  badly. 

Such  is,  I  believe,  the  origin  of  all  colds ;  a  predisposing  con- 
dition produced  by  collsBmia,  viz.,  a  damping  down  of  the  fires  of 
life,  plus  a  microbe;  and  this  predisposing  factor  is  probably 
common  to  a  large  number  of  infectious  diseases,  such  as  phthisis 
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and  the  exanthemata,  and  explains  the  fact  that  a  man  may  be 
exposed  to  a  disease  many  times  without  taking  it,  until  it  oatohes 
him  some  day  in  a  state  of  defective  combustion.  We  see  the 
same  thing  in  children,  who  come  to  the  out-patient  room  one  week 
with  diarrhoea  and  the  next  with  bronchitis.  Here  the  diarrhcea 
causes  collsemia,  and  collsemia  will  render  them  liable  to  catarrh. 
Again,  teething  and  its  gastro-intestinal  disturbances  predispose  to 
catarrh,  so  that  some  children  have  bronchitis  with  each  set  of  teeth, 
seldom  reversing  the  order. 

We  can  therefore  prevent  catarrh  by  preventing  oollsBmia.  But 
when  once  a  local  irritation  has  been  produced  by  cold  or  a  microbe 
acting  on  coUsemia,  such  irritation  can  only  be  cured  by  solvents,  so 
that  correct  treatment  depends  on  the  exact  stage  of  the  process. 

Given  a  coUasmia  and  the  microbe,  or  cold,  or  both,  to  precipitate 
some  of  the  uric  acid  from  the  blood  on  to  the  mucous  membrane 
of  the  nose,  pharynx,  larynx,  we  have  all  the  factors  in  causation. 
A  cold  is  a  gout  or  precipitation  disease  of  a  given  local  surface,  and 
is  therefore  cured  by  solvents  such  as   alkalies  or  salicylates,  or 
better  still  prevented  by  uric-acid-free  diet.     It  is  the  experience 
of  all  who  have  lived  for  a  few  years  on  the  diet  that  colds  get  less 
and  less  and  finally  disappear,  and  long  before  their  final  disap- 
pearance are  easily  cured  or  controlled  by  solvents ;  an  immunity, 
however,  which  ceases  with  a  return  to  uric-acid-containing  foods. 
Gold  is  therefore,  like  rheumatism,  a  local  precipitation  of  urate,  and 
this  may  be  the  result  of  cold  acting  locally  or  of  a  microbe,  or  of 
both.     This  chapter  deals  with  diseases  of  coUsBmia  (asthma)  and 
precipitation    (catarrh    and    bronchitis),   and    while   the   collaemic 
disease  is  benefited  by  precipitants  of  uric  acid  the  precipitation 
disease   is   benefited   by    solvents.    We  may  therefore  notice  (at 
least  in  some  cases)  that  precipitants,  which  benefit  the  collsBniio 
disease,   may   produce    the    precipitation    disease,  while    in  torn 
solvents,  which  benefit  the  precipitation  disease,  may  produce  the 
collsemic  disease.     Asthma  and  bronchitis  are  so  commonly  men- 
tioned together  that  I  must  plead  that  as  my  excuse  for  placing 
them  in  the  same  chapter,  though  knowledge  of  their  etiology  shows 
that  they  belong  to  different  groups. 

With  cold,  as  with  rheumatism,  an  important  quantity  of  urie 
acid  cannot  be  precipitated  on  the  mucus  membrane  unless  there  is 
plenty  in  the  blood,  so  that  before  a  really  successful  catarrh  is 
produced  there  must  be  collaemia  ;  and  this  is  the  reason  why  those 
in  bracing  mountain  climates  or  in  training  do  not  suffer  from 
catarrh.    They  have  no  collasmia  because  the  blood  is  cleared  by 
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the  bracing  climate  or  by  the  stimulating  aotion  of  somewhat 
excessive  food.  This  explains  the  common  occurrence,  that  if  we 
have  a  more  or  less  long  frost  in  January  and  part  of  February 
everybody  is  well  and  free  from  cold,  but  when  the  wind  changes 
to  a  warm  sou'wester  with  rain,  everyone  is  down  with  catarrh, 
influenza  or  rheumatism.  This  means  that  the  uric  acid  stored 
during  the  bracing  weather  invades  the  blood,  the  microbe 
flourishes  and  causes  precipitation  of  urio  acid  on  the  mucous 
surfaces  which  it  attacks.  Only  those  who  are  very  strong  or 
extremely  well  nourished,  and  who  do  not  become  depressed  or 
collfiBmic  as  the  result  of  change  of  weather,  or  those  who  live  on  a 
uric-acid -free  diet  and  thus  have  no  available  uric  acid,  are  spared 
by  this  sequence  of  events. 

In  a  paper  in  '*  Wood's  Medical  and  Surgical  Monographs** 
(New  York,  February,  1890,  p.  369),  I  said  with  regard  to  asthma  : 
"  Here  we  have  a  possibly  functional  disorder  which,  like  so  many  I 
have  mentioned,  has  long  borne  a  somewhat  indefinite  relation  to 
gout ;  since  my  investigation  on  uric  acid  has  brought  to  my  notice 
its  action  on  the  capillaries,  it  has  occurred  to  me  that  directly  or 
indirectly  it  may  affect  the  circulation  in  the  bronchi  and  lungs 
and  so  produce  asthma.  There  are  not  a  few  points  in  the  history 
and  symptoms  of  asthma  and  its  onset  which  may  be  taken  as 
suggesting  its  possible  origin  in  a  uric  acid  storm.*' 

My  interest  was  quickened  by  seeing  in  the  Lancet"^  a  notice  of 
a  paper  by  Dr.  Yavein,  of  St.  Petersburg,  in  which  it  appeared  that 
large  doses  of  citrate  and  carbonate  of  soda  diminished  the  excretion 
of  water  from  the  ^kin  and  lungs,  for  I  already  knew  that  similar 
does  of  these  alkaline  salts  would,  by  increasing  the  urio  acid  in 
the  blood,  obstruct  the  vessels  in  the  kidneys  and  diminish,  so  long 
as  the  excess  of  uric  acid  might  last,  the  excretion  of  water  in 
the  urine. 

It  seemed  probable  that  uric  acid  not  only  affected,  as  I  already 
knew,  the  vessels  of  the  kidneys  and  skin,  but  also  the  vessels  of 
the  lungs,  and  diminished  the  output  of  water,  and  I  began  some 
researches  with  a  view  to  confirm  Dr.  Yavein's  results,  of  which  I 
shall  speak  presently. 

Asthma  is  commonly  spoken  of  as  a  paroxysmal  affection, 
attacks  occurring  about  2  a.m.  to  4  a.m.,  when  the  sufferer  has 
gone  to  bed  well.  The  dyspnoea  is  expiratory,  and  is  supposed  to 
depend  on  a  morbid  condition  of  the  very  small  bronchial  tubes, 

•  Lancet,  1892,  vol.  i.,  pp.  829  and  882. 
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this  coDdition  supposedly  consistiDg  of  hypersemia  or  congestion, 
with  or  without  the  addition  of  a  certain  amount  of  muscular 
spasmodic  constriction. 

My  researches  convince  me  that  asthma  represents  one  of  the 
effects  of  uric  acid  on  the  circulation  in  the  thorax,  and  that  it  is 
paroxysmal  for  the  same  reason  as  migraine  and  epilepsy,  in  accord- 
ance with  the  natural  fluctuations  in  the  excretion  of  uric  acid  and 
the  amount  of  the  substance  traversing  the  blood.*  Clearing  the 
blood  of  uric  acid  is  the  point  requiring  attention  in  its  treat- 
ment,  and  drugs  useful  in  this  disorder  have  this  effect.  Further- 
more, they  are  the  same  drugs  as  are  successful  in  migraine  and 
epilepsy. 

My  first  point  is  the  relationship  of  the  asthma  attack  to  the 
excretion  of  uric  acid. 

My  attention  was  directed  to  it  by  the  similar  effects  of  diet  in 
migraine  and  asthma.  I  was  myself  a  sufferer  from  migraine ;  when 
on  ordinary  meat  diet  I  used  to  have  about  30 — 40  attacks  in  a  year, 
and  on  extra  meat  diet  at  Oxford  for  purposes  of  training  (a  very 
dangerous  process  in  my  case)  the  attacks  were  more  frequent  and 
severe.  I  learned  from  one  of  my  fellow-students  (the  late  Dr. 
W.  E.  Steavenson)  that  his  asthma  attacks  had  been  affected  in  the 
same  way  by  the  training  he  had  done  at  Cambridge.  He  suffered 
from  eczema  and  bad  headaches  and  had  had  acute  rheumatism, 
while  his  pulse  was  often  slow  and  of  high  tension. 

I  have  had  attacks  which,  if  not  strictly  asthmatic  are  closely 
related,  and  before  I  recognised  this  relationship  they  used  to  cause 
considerable  uneasiness  by  suggesting  more  serious  disease. 

I  noticed  that  occasionally  in  the  early  morning  I  had  a  feeling 
of  heaviness  or  tension  behind  the  sternum  with  wheezing  in  the 
chest,  followed  by  the  expectoration  of  a  little  mucus ;  I  also  noticed 
that  the  pain  invariably  disappeared  soon  after  breakfast,  though 
pain  and  wheezing  occasionally  returned  about  5  or  6  p.m.,  to  dis- 
appear again  after  dinner. 

What  specially  struck  me  was  the  comparative  suddenness  with 
which  the  pain  came  and  went,  and  the  fact  that  there  were  no  signs 
of  catarrh  at  other  times  of  the  day. 

In  the  course  of  an  experiment  undertaken  for  other  purposes, 
I  increased  very  greatly  the  excretion  of  uric  acid  and  the  amount 
passing  through  the  blood;  and  found  that  my  chest  pain   and 


*  Brain,  Spring  and  Summer  Number,  1898,  p.  230. 
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troubles  were  very  decidedly  worse.  When,  later  on,  I  reversed  the 
process  and  cleared  the  blood  of  uric  acid,  so  that  there  was  a  very 
small  excretion  for  several  days,  my  chest  troubles  suddenly  dis- 
appeared and  remained  absent  until  one  or  two  meat  and  wine 
dinners  with  friends  increased  the  uric  acid  and  brought  back  a 
morning  wheeze. 

This  opened  my  eyes,  and  I  was  able  to  explain  the  periodicity 
of  my  trouble ;  for  the  largest  excretion  of  uric  acid  occurs  in  the 
early  morning  hours  before  breakfast,  and  the  next  largest  in  what 
I  have  spoken  of  as  the  afternoon  alkaline  tide,  from  3  to  6  p.m. 

Again,  the  onset  of  the  attack  in  the  early  morning  hours,  just 
when  the  acid  tide  of  the  night  is  coming  to  an  end,  and  the  excre- 
tion of  uric  acid  is  rising  (figs.  2  and  3),  the  fact  that  it  tends  to  be 
better  in  winter,  when  the  excretion  of  uric  acid  is  low,  and  worse  in 
the  spring  and  summer,'"  when  excretion  is  high  and  rising  (fig.  4), 
are  points  in  which  it  resembles  migraine,  mental  depression,  and 
many  uric  acid  troubles. 

Asthma,  again,  improves  during  pregnancy  unless  there  is  much 
vomiting,  and  this  is  easy  to  explain,  for  pregnancy  entails  a  general 
increase  of  metabolic  activity,  which  results  in  a  rise  of  urea  and  a 
corresponding  rise  in  the  acidity  of  the  urine  and  fall  in  the  alka- 
linity of  the  blood,  rendering  it  a  bad  solvent  of  uric  acid.  Vomiting 
will,  however,  reduce  urea  and  acidity,  increase  the  alkalinity  of  the 
blood  and  flood  it  with  uric  acid. 

In  this  relation  to  pregnancy  asthma  is  the  parallel  of  migraine, 
epilepsy  and  Eaynaud's  disease,  for  all  these  troubles  are  generally 
absent  during  normal  pregnancy,  but  return  afterwards. 

I  have  been  told,  among  others  by  the  late  Dr.  Steavenson,  that 
the  asthma  attack  is  often  followed  by  a  diuresis.  Here  again  the 
parallel  with  migraine,  epilepsy  and  Baynaud's  disease  is  absolute  ; 
and  this  proves  to  my  mind  not  only  that  the  capillaries  are  free 
after  the  attack,  with  a  low  excretion  of  uric  acid  in  the  urine,  but 
also  that  they  were  obstructed  daring  the  attack,  causing  a  retention 
of  water  in  the  body  which  takes  the  first  opportunity  of  passing  ofif 
as  soon  as  they  are  again  free. 

That  the  attack  of  asthma  is  followed  by  a  diuresis  proves,  just 
as  in  the  case  of  headache,  epilepsy  and  Baynaud's  disease,  that  it 
was  accompanied  by  a  plus  excretion  of  uric  acid,  with  high  blood 
pressure  and  scanty  urine. 

There  can,  I  think,  be  no  doubt  about  the  relationship  of  the 


•  See  ProgrH  Midical,  January,  1890,  p.  73. 
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asthma  attacks  to  a  large  excretion  of  uric  aoid,  or  to  the  high  hlood 
pressure  which  its  excess  in  the  blood  produces,  and  there  are  other 
reasons  for  this  opinion. 

With  regard  to  the  researches  of  Dr.  Yavein,  showing  that 
alkalies  diminish  the  output  of  water  from  the  lungs,  I  made  experi- 
ments comparing  the  excretion  of  water  from  the  kidneys  with  that 
from  the  lungs  in  a  given  time. 

I  could  control  the  excretion  of  water  from  the. kidneys  by  acting 
on  the  uric  acid  in  the  blood,  and  increasing  or  diminishing  its 
quantity,  and  I  argued  that  if  alkalies,  which  diminish  urinary 
water  by  increasing  the  uric  acid  in  the  blood,  diminish  also  the 
excretion  of  water  from  the  lungs,  I  could  control  the  excretion  of 
water  from  the  lungs  as  well.  My  researches,  so  far  as  they  go, 
seem  to  show  that,  to  a  certain  extent,  this  is  the  case. 

I  measured  the  urine  passed  in  15  minutes,  and  estimated,  by 
means  of  tubes  filled  with  calcium  chloride,  the  water  from  the  lungs 
in  5  minutes,  generally  in  the  middle  of  the  15  minutes  in  which  I 
estimated  the  urine ;  I  then  divided  the  urine  passed  in  15  minutes 
by  3,  and  compared  this  with  the  water  given  off  in  5  minutes  from 
the  lungs  (see  chapter  xviii.). 

I  followed  first  of  all  the  natural  fluctuations  in  the  urinary 
water,  and  then  produced  fluctuations  by  means  of  drugs  affecting 
uric  acid. 

In  Carpenter's  ''Physiology,'*  Ed.  viii.,  p.  482,  it  is  stated  that 
from  7 — 11  oz.  of  jvater  are  daily  thrown  off  from  the  lungs,  the 
exhaled  air  being  saturated  with  water,  or  nearly  so.  The  quantity 
varies  with  the  rapidity  of  respiration,  with  the  stage  of  digestion, 
and  rest  or  activity,  &c. 

Taking  the  quantity  as  11  oz.,  and  the  urine  as  52  oz.,  we  get 
a  relation  of  1  part  of  water  from  the  lungs  to  4*7  parts  from  the 
kidneys. 

The  following  results  were  obtained  generally  about  the  same 
hour  of  the  day  and  at  rest,  so  as  to  eliminate  as  far  as  possible 
effects  of  digestion  and  of  exercise. 

I  also  made  similar  experiments  on  ten  other  days  at  times 
when  the  urine  was  very  profuse,  e.g.,  from  10 — 18  cc.  in  the  6 
minutes ;  and  in  none  of  these  did  the  water  from  the  lungs  rise 
to  a  corresponding  extent,  probably  because  the  expired  air  was 
saturated  and  no  more  water  could  therefore  be  given  off  by  the 
lungs.  On  these  days  one  got  relations  of  1 — 10,  1 — 12,  and  even 
1 — 14.  That  is  to  say,  for  obvious  physical  reasons,  the  water 
expired  from  the  lungs  cannot  rise  beyond  a  certain  point. 
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Date 
Feb. 


May 
June 


1 

2 

3 

4 

8 
10 
17 
18 
18* 
10 

8 

9 


In  five  minotes. 

Relatioi 

Water  from  Langs 
grams. 

1-169 

Water  from  Kidneys 
cc. 
4-5 

1-4-8 

1-497 

7-0 

1-4-6 

1-614 

6-0      • 

1-8-9 

1-560 

6-1 

1-8-9 

1-670 

7-3 

♦            1.4-3 

1-867 

6-0 

1-4-3 

1-310 

6-6 

1-4-2 

1-466 

6-3 

1-4-2 

1-515 

7-6 

1-60 

1*186 

4-6 

1-4-1 

1-190 

4-3 

1.3-9 

1-370 

4-3 

1-3  1 

Total      16-814  ..  69-6 

*  Two  consecutive  experiments. 


1-4-1 


From  the  figures  given  in  the  ahove  table  it  is  seen  that  the  total 
excretion  from  the  lungs  was  16*8  grams,  and  from  the  kidneys 
69*6  cc,  giving  a  relation  of  1 — 4-1,  a  difference  of  six  points  in  the 
first  place  of  decimals  from  the  relation  obtained  from  the  above- 
quoted  work  on  physiology.  If  in  the  same  table  we  take  the 
highest  excretion  from  the  lungs,  1-67  grams,  the  corresponding 
excretion  from  the  kidney  is  7*3  cc,  the  lowest  from  the  lungs  is 
1'16  grams,  and  the  corresponding  kidney  excretion  4-5  cc  The 
highest  excretion  from  the  kidney  is  7*6  cc,  and  the  corresponding 
excretion  from  the  lung  1-5  grams ;  the  lowest  from  the  kidney  is 
4*3  cc,  and  the  corresponding  excretion  from  the  lung  1*1  grams. 

Thus  it  appears  that  within  the  limits  imposed  by  the  physical 
laws  which  govern  the  saturation  of  the  atmosphere  with  moisture, 
the  excretion  of  water  from  the  lungs  does  vary  on  parallel  lines 
with  the  excretion  of  water  from  the  kidneys  yrith  a  relation  of 
1 — 4'1  to  1 — 4*7,  and  things  that  increase  the  excretion  of  water 
from  the  kidneys  will  increase  the  excretion  of  water  from  the  lungs 
within  these  limits. 

I  have  also  made  similar  experiments  with  opium,  mercury, 
and  nitrites,  and  find  that  when  these  increase  the  urine  they  at 
the  same  time  increase  the  excretion  of  water  from  the  lungs. 

My  research  seems  to  show  that  Dr.  Yavein*s  observation  was 
correct  and  that  an  alkali  which  diminishes  the  water  from  the 
kidneys  (see  p.  187)  so  long  as  it  increases  {but  only  so  long)  the 
uric  acid  in  the  blood  and  urine,  will  at  the  same  time  diminish  the 
excretion  of  water  from  the  lungs  to  a  corresponding  extent. 

We  must  now  consider  the  probable  cause  of  this  parallelism  of 
the  two  excretions. 
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In  everyone  from  hour  to  hour  and  from  day  to  day  the  excretion 
of  water  from  the  kidney  varies  in  the  reverse  direction  with  the 
excretion  of  uric  acid ;  and  so  constant  is  this  law,  that  by  control- 
ling the  excretion  of  uric  acid  I  can  control  the  water  with  a  cer- 
tainty little  short"  of  absolute.  In  clinical  work,  if  the  water  is 
known  from  jday  to  day,  the  uric  acid,  greater  or  less,  can  be 
calculated  from  it  with  considerable  certainty  (see  Lancet,  July, 
1892,  and  elsewhere)  ;  and  not  only  so,  but  all  the  important 
drugs  (mercury,  opium,  salicylates,  iodides,  caffeine,  &c.)  which 
cause  diuresis  do,  as  I  have  shown,  diminish  the  excretion  of 
the  uric  acid  at  the  time  of  the  diuresis,  or,  as  I  put  it,  they 
cause  a  diuresis  by  clearing  uric  acid  out  of  the  blood  and  free- 
ing the  capillaries  of  the  kidney,  because  the  obstruction  of  the 
capillaries  throughout  the  body  varies  directly  with  the  amoimt 
of  uric  acid  circulating  in  the  blood  (see  British  Medical  Journal, 
February,  1889). 

But  in  the  uric  acid  headache  and  other  conditions  in  which 
there  is  an  excess  of  uric  acid  in  the  blood,  not  only  is  the  urine 
scanty  and  the  skin  pale,  cold  and  dry,  but  the  saliva  also  is  scanty, 
and  it  can  be  shown  {Brain,  1893 ;  and  chapter  x.)  that  the  gastric 
juice,  the  bile  and  the  intestinal  juices  are  the  same.  We  see  there 
is  reason  to  believe  that  the  excretion  of  water  from  the  lungs 
is  correspondingly  diminished.  The  explanation  is  simple,  for  the 
capillaries  are  all  obstructed  by  uric  acid  in  the  blood  (collsemia), 
and  if  the  blood  is  now  examined  it  will  be  found  to  contain  an 
excess  of  water,  both  haemoglobin  and  cells  being  relatively  dimin- 
ished. The  corresponding  obstruction  of  the  capillaries  of  the  skin 
can  be  demonstrated  and  its  amount  measured  by  anyone  by  means 
of  the  capillary  dynamometer  mentioned  in  chapter  v. 

Uric  acid,  therefore,  which  obstructs  the  capillaries  throughout 
the  entire  systemic  circulation  and  diminishes  all  the  excretions, 
affects  also  the  vessels  of  the  lungs  and  diminishes  the  output  of 
water  to  a  corresponding  extent. 

What  is  the  bearing  of  these  facts  on  the  pathology  of  asthma, 
a  paroxysmal  disturbance  of  function  resembling  at  so  many 
points  migraine,  epilepsy  and  Eaynaud's  disease,  which  are  also 
paroxysmal  ?  , 

I  think  it  can  be  shown  that  migraine,  epilepsy  and  Raynaud's 
disease  are  paroxysmal  in  relation  to  the  fluctuations  in  the  excre- 
tion of  uric  acid  and  the  amount  that  is  passing  through  the  blood, 
migraine  and  epilepsy  representing  the  effects  of  high  blood  pressure 
on  the  intracranial  circulation,  and  Eaynaud's  disease  the  effects  of 
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obstructed  capillaries  on  the  nutrition  of  the  skin  and  extremities 
(chapter  xi.). 

Asthma  appears  to  be  paroxysmal  in  relation  to  similar  fluctua- 
tions of  uric  acid ;  is  it  one  of  the  effects  of  uric  acid  on  the 
pulmonary  circulation  ? 

Let  us  consider  one  or  two  points  in  the  anatomy  and  physiology 
of  the  lungs. 

We  have  two  circulations  present :  (1)  that  of  the  pulmonary 
artery  in  which  there  is  comparatively  low  pressure,  and  (2)  that 
of  the  bronchial  arteries  which  come  from  the  systemic  circulation, 
in  which  there  is  much  higher  pressure  ;  and  we  have  these  circula- 
tions enclosed  in  a  cavity,  the  pressure  in  which  varies  greatly  from 
moment  to  moment  with  respiration. 

But  if  you  diminish  the  atmospheric  pressure  on  any  vascular 
area  of  the  body,  its  capillary  vessels  at  once  dilate  (see  Marey, 
**La  Circulation  du  Sang,"  1881,  p.  444),  and  it  seems  obvious 
that  most  blood  will  stream  into  that  area  which  has  the  highest 
blood  pressure  behind  it,  because  it  is  the  pressure  in  the  arteries 
which  drives  the  blood  through  the  capillaries  into  the  veins  (see 
Marey,  p.  321,  et  seq,).  It  follows  that  when  atmospheric  pressure 
is  diminished  in  the  thorax  there  will  be  more  congestion  in  the 
bronchial  circulation  than  in  the  pulmonary ;  and  more  congestion 
in  the  bronchial  circulation,  the  higher  the  blood  pressure  in  the 
systemic  circulation  of  which  it  forms  a  part. 

Here  we  have  a  tendency  to  hypersemia  and  congestion  in  the 
lungs,  which  is  probably  most  marked  in  the  area  of  distribution 
of  the  bronchial  arteries,  which  will  increase  with  rising  blood 
pressure  and  with  anything  that  obstructs  the  free  entry  of  air  into 
the  thorax,  and  so  tends  to  diminish  more  than  usually  the 
atmospheric  pressure  during  inspiration. 

It  is  interesting  to  note  that  Marey  (previous  reference,  p.  448) 
attributes  in  no  small  degree  to  the  diminished  pressure  in  which 
they  have  to  work  the  ease  with  which  the  lungs  become  congested 
or  inflamed. 

I  believe  such  a  congestion  or  hyperaemia,  affecting  especially  the 
bronchial  circulation,  may  quite  account  for  the  retro-sternal  pain, 
with  slight  increase  of  bronchial  secretion  and  wheezing,  which  I 
have  myself  experienced  in  connection  with  excess  of  uric  acid  in 
the  blood  and  the  high  blood  pressure  it  produces,  and  a  slight 
increase  of  this  disturbance  may  easily  account  for  the  bronchial 
congestion  of  asthma. 

May  not  something  of  this  kind  represent  the  internal  factor  in 
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the  causation  of  a  common  cold,  and  explain  its  relation  to 
dyspepsia,  menstruation,  &c.,  which  so  often  upset  the  physiological 
^  balance,  and  bring  an  excess  of  uric  acid  through  the  blood,  pro- 
ducing high  blood  pressure  and,  in  the  way  just  explained, 
hyperaemia  or  congestion  in  the  area  of  the  bronchial  circulation  in 
the  thorax  ? 

Is  not  this  an  indication  of  the  causation  of  chronic  bronchitis 
and  its  frequent  association  with  chronic  Bright's  disease  and  high 
blood  pressure  in  the  declining  years  of  life  ?  Bronchitis  also  is 
common  at  the  two  ends  of  life,  and  in  both  we  see  excess  of  uric 
acid,  excessive  formation  in  children  and  excessive  excretion  in 
the  old. 

It  is  in  the  declining  years  of  life  that,  owing  to  faiUng  nutrition 
falling  urea  and  diminishing  acidity,  we  get  a  very  large  amount  of 
uric  acid  dissolved  and  passing  through  the  blood,  and  most  in 
those  who  have  taken  most  freely  a  highly  nitrogenous  diet  in  the 
previous  twenty  or  thirty  years. 

The  coUsemia  thus  induced  obstructs  capillaries  and  raises  blood 
pressure,  and  the  further  general  failure  of  nutrition,  chronic 
Bright's  disease,  and  chronic  bronchitis  are  secondary.  It  is  little 
wonder  that,  as  pointed  out  by  the  late  Professor  Humphry,  a 
large  proportion  of  those  who  attain  great  age  are  more  or  less 
strict  vegetarians. 

It  seems  probable  that  when  once  this  bronchial  hypersemia  has 
taken  place  the  swelling  of  the  mucous  membrane  may  further 
obstruct  the  passa^  of  air  to  the  bronchi  and  alveoli  on  the  distal 
side  of  the  obstruction,  and  this  will  lead  to  continually  increasing 
fluctuations  in  the  pressure  in  the  distal  air  passages  with  increasing 
byperaemia  and  congestion,  so  that  trouble  increases  -and  the 
hypersemia  only  subsides  after  it  has  been  reheved  by  a  copious 
secretion  of  mucus  or  a  general  oozing  of  blood. 

I  do  not  think  an  aifection  of  the  bronchial  area  alone  will 
account  for  the  fluctuations  in  expired  water  which  take  place,  and 
I  believe  that  uric  acid  will  affect  the  pulmonary  vessels  as  well  as 
the  bronchial,  and  may  possibly  do  this  to  the  extent  of  greatly 
obstructing  its  vessels  and  rendering  the  whole  lung  anssmic,  but 
this  is  probably  a  rare  condition,  though  occurring  perhaps  in 
uraemia  or  other  organic  disease.  The  more  common  effect  of 
collaemia  and  high  blood  pressure  is  congestion  and  hyperemia  in 
the  area  of  distribution  of  the  bronchial  arteries,  which,  when  slight 
and  chronic,  may  lie  at  the  root  of  chronic  bronchitis  or  the  onset 
of  cold,  but  when  more  sudden  and  severe  may  produce  an 
asthmatic  paroxysm. 
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If  asthma  has  this  causation  it  will  be  made  worse  by  anything 
that  obstructs  the  capillaries  and  raises  blood  pressure,  and  better 
by  anything  that  frees  the  capillaries  and  lowers  blood  pressure.  It 
will  also  be  made  worse  by  anything  obstructing  the  free  entry  of 
air  into  the  thorax. 

The  most  common  cause  of  high  blood  pressure  is  uric  acid  in 
the  blood,  ajid  this  explains  the  relationship  of  asthma  to  gout  and 
various  other  diseases. 

The  cause  of  the  asthmatic  attack  in  the  early  \norning  hours  is 
its  relation  to  the  largest  excretion  of  uric  acid  in  the  twenty-four 
hours  and  the  change  about  4  a.m.  from  a  free  circulation  to  an 
obstructed  one  (fig.  2).  Asthma  at  this  point  parallels  very  closely 
the  causation  of  angina. 

During  sleep  the  patient  is  generally  in  the  recumbent  position, 
and  this  raises  the  general  arterial  tension  as  compared  with  sitting 
or  standing.  (Marey,  previous  reference,  p.  349).  Hence  a  su^erer 
can  sometimes  sleep  in  a  chair  but  not  in  a  bed,  though  no  doubt 
position  also  affects  the  action  of  the  muscles  of  respiration. 

I  have  mentioned  the  relationship  of  asthma  to  diet,  and  this  is 
explained  by  its  effects  on  the  uric  acid  in  the  blood.  Not  a  few 
of  the  minor  premonitory  symptoms  of  an  attack  are  those  of 
coUaBmia. 

No  one  who  understands  the  relationship  of  dyspepsia  to 
migraine  and  epilepsy  will  have  difficulty  in  understanding  its 
relationship  to  asthma.  In  all  cases,  however,  the  relationship  is  a 
double  one.  Dyspepsia  is  partly  a  cause  and  partly  an  effect  of 
colleemia  and  high  blood  pressure. 

There  can  be  no  doubt  that  collsemia,  when  it  obstructs  the 
capillaries,  may  practically  suspend  entirely  gastro-intestinal  diges- 
tion and  absorption,  and  allow  putrefactive  processes  to  take  their 
place ;  in  this  way  collaBmia  causes  dyspepsia  (see  chapter  x.). 

But  dyspepsia  will  cause  or  increase  coUsemia.  Suppose  there 
is  no  excess  of  uric  acid  in  the  blood,  but  that  some  indigestible  sub- 
stance upsets  gastric  digestion ;  the  result  is  the  more  or  less  com- 
plete arrest  of  digestion  and  absorption,  even  if  there  is  no  vomiting, 
and  this  causes  a  fall  in  urea  and  in  the  acidity  of  the  urine ; 
the  alkalinity  of  the  blood  is  increased,  and  any  uric  acid  within  its 
reach  is  taken  up  in  solution.  Such  is  the  usual  causation  of  a 
"  bilious  attack,''  or  uric  acid  storm.  The  high  blood  pressure 
resulting  from  the  passage  of  the  uric  acid  produces  either  headache 
or  epilepsy,  or  (if  the  dyspepsia  is  chronic  rather  than  acute)  mental 
depression,  and  leads  through  chronic  obstruction  of  metabolism 
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and  combustion  to  that  great  general  failure  of  nutrition  which  we 
call  Bright' s  disease. 

I  believe  the  relationship  of  asthma  to  dyspepsia  is  precisely 
similar,  and  in  some  cases  the  cure  of  dyspepsia  is  the  cure 
of  asthma. 

The  relationship  of  asthma  to  gout  is  equally  simple,  and  is 
shared  by  migraine,  epilepsy  and  Raynaud's  disease. 

Asthma  is  due  to  uric  acid  in  the  blood,  i.e.,  to  the  high  blood 
pressure  it  produces.  When  from  any  extraneous  cause,  a  blow,  a 
chill,  local  irritation,  or  rise  of  temperature,  uric  acid  is  precipitated 
on  a  joint,  the  blood  is  cleared  of  the  excess  it  previously  contained 
and  the  high  blood  pressure  and  asthma  subside.  It  is  told  of 
Frederick  the  Great  {British  Medical  Journal^  1888,  vol.  ii.,  p.  954) 
that  he  had  a  severe  attack  of  dyspnoea  followed  next  day  by  gout. 
It  is  added  that  he  was  very  gouty  and  had  an  irascible  temper, 
this  last  representing  the  effects  of  uric  acid  on  the  intracranial 
circulation  as  the  dyspnoea  represented  its  effect  on  the  thoracic. 

Phthisis  and  gout  are  sometimes  said  to  be  related  (see  Medical 
Times  and  Gazette,  1862,  vol.  i.,  p.  499,  and  Deutsch.  Archiv,  /. 
klin.  Med,,  Bd.  47,  Hft.  5  and  6 ;  also  Sir  Dyce  Duckworth,  "  A 
Treatise  on  Gout,"  p.  172),  and  they  certainly  often  occur  in 
members  of  the  same  family.  They  alternate,  just  as  asthma  and 
gout  do,  and  this  was  the  opinion  of  the  late  Sir  Andrew  Clark, 
arrived  at,  as  he  himself  told  me,  from  personal  experience  (see  also 
British  Medical  Journal^  October,  1889). 

Speaking  of  his  own  case,  he  said :  **  When  I  was  a  young  man 
I  had  to  choose  between  gout  and  phthisis,  and  I  chose  gout," 
evidently  thinking  that  by  eating  a  large  amount  of  animal  food  he 
was  cured  of  phthisis  and  got  gout.  His  words  impressed  me 
because  they  raised  in  my  mind  the  fear  that  in  escaping  gout  I 
might  invite  phthisis.  It  was  a  discussion  on  diet  with  reference 
to  my  observations  that  led  him  to  make  the  above  statement. 

There  can  be  little  doubt  that  he  chose  wisely,  for  though 
collaemia  and  high  blood  pressure  eventually  caused  his  death,  he 
had  lived  for  many  years  an  active  and  useful  life. 

I  believe  the  changes  in  the  pulmonary  circulation  which  uric 
acid  produces  may  completely  account  for  this  antagonism  between 
gout  and  phthisis.  For  while  a  man  is  eating  largely  of  animal 
foods  he  will  have  high  acidity,  his  blood  will  be  pretty  clear  of  uric 
acid,  and  his  pulmonary  circulation  will  be  free,  but  he  will  have 
gout  because  he  is  storing  and  retaining  large  amounts  of  uric  acid. 

Let  this  man,  however,  meet  with  an  accident  which  confines 
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him  to  bed  for  weeks  or  months,  so  that  appetite,  digestion  and 
metabolism  mn  down;  with  falling  acidity  the  stored  nrate  will 
pass  in  exoess  through  his  blood,  his  pulmonary  circulation  will  be 
more  or  less  markedly  deficient  and  the  bacilli  will  have  their 
opportunity  and  may  not  neglect  it.  I  consider  such  chronic 
coUaBmia  a  great  danger  for  the  lungs. 

Of  course  it  may  be  possible,  even  after  the  bacilli  have  obtained 
a  foothold  in  the  lungs,  to  destroy  them  by  taking  a  large  amount  of 
animal  food,  which,  as  we  have  seen,  keeps  the  blood  free  from  uric 
acid,  and  makes  the  fires  of  life  bum  brightly. 

CoUaemia  may  also  be  kept  up  by  dyspepsia  and  other  gastric 
troubles,  hence  perhaps  the  origin  of  the  dictum  I  have  heard  at 
lectures  at  Brompton  Hospital  with  reference  to  the  treatment  of 
early  phthisis,  **  Take  care  of  the  stomach,  and  the  lungs  will  take 
care  of  themselves." 

A  similar  explanation  may  also  apply  to  the  cases  of  acute 
phthisis  following  destruction  of  the  mucous  membrane  of  the 
stomach  by  corrosive  fluids  recorded  by  Dr.  Soltau  Fenwick 
{British  Medical  Journal^  1894,  vol.  i.,  p.  129). 

Phthisis,  like  asthma,  is  often  markedly  worse,  in  the  spring  of 
the  year  (see  Dr.  Barlow,  Lancet^  1891,  vol.  ii.,  p.  285 ;  also  fig.  4), 
and  iodides  are  supposed  to  be  useful  in  cases  in  which  there  is  a 
syphilitic  taint,  but  if  these  drugs  keep  the  blood  free  from  uric  acid 
(fig.  22)  and  thus  allow  a  good  circulation  through  the  lungs,  I 
should  be  prepared  to  find  that  they  cure  many  cases  unconnected 
with  syphilis.* 

If  the  observation  of  the  late  Sir  A.  Clark  is  correct,  and  can  be 
thus  explained,  we  should  be  able  to  escape  phthisis  and  burn  up 
the  bacillus  of  tubercle,  without  having  to  reckon  later  on  with  the 
serious  efifects  of  collsemia  and  high  blood  pressure.  There  are 
many  ways  of  clearing  the  blood  of  uric  acid  and  stimulating  the 
fires  of  life  without  introducing  a  large  amount  of  uric  acid  in  the 
food  for  future  trouble.  Sir  A.  Clark  did  not  excrete  all  the  uric 
acid  introduced  in  meat,  eggs,  &c.,  and  as  age  approached  it 
returned  into  his  blood,  producing  disastrous  collsemia,  high  blood 
pressure  and  cerebral  haemorrhage.  Again,  fever  (as  in  phthisis) 
may  be  Nature's  attempt  to  burn  up  the  invaders,  and  we  should 
obviously  help  her  endeavours  by  keeping  the  capillaries  as  free  as 
possible  from  uric  acid.     If  the  progress  of  phthisis  is  thus  depen- 


*  It  is  interesting  to  note  also  that  iodides  appear  to  be  useful  in  actino- 
jnyoosis  (see  British  Medical  Journal,  1894,  vol.  i.,  p.  61). 
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dent  on  the  effects  of  urio  acid  on  the  circulation  and  combustion, 
we  can  easily  understand  the  observation  recorded  by  Dr.  Barnes 
in  the  Lancet,  1894,  vol.  ii.,  p.  1266,  that  phthisis  makes  increased 
progress  from  the  moment  of  parturition ;  it  even  appears,  like 
migraine,  epilepsy,  asthma,  and  Baynaud*s.  disease,  to  be  slightly 
better  during  normal  pregnancy. 

Asthma  occasionally  alternates  with  epilepsy,  and  this  is  prob- 
ably due  to  the  fact  that  some  third  factor  has  for  a  time  rendered 
the  thoracic  circulation  more  liable  to  be  upset  by  collfflmia  and 
high, blood  pressure  than  the  intracranial;  any  temporary  inter- 
ference with  free  inspiration  might,  as  I  have  suggested,  account  for 
this  (see  also  a  case  recorded  in  the  Lancet,  1893,  vol.  i.,  p.  1383). 

The  relationship  of  asthma  to  eczema  and  skin  diseases  is  pro- 
bably simple,  for  I  have  pointed  out  (see  chapter  xi.)  that  not  a  few 
skin  diseases  represent  merely  the  effects  on  its  nutrition  of  vessels 
obstructed  by  uric  acid ;  and  I  have  taken  this  probability  as  my 
guide  in  the  treatment  of  such  skin  diseases  as  come  under  my 
notice,  with  results  which  have  often  appeared  to  be  very  satis- 
factory. 

We  must  remember  that  such  skin  lesions  are  produced  in  the 
vascular  area,  the  deep  layers  of  the  skin,  and  hence  may  take 
several  days  to  appear  on  the  surface;  meanwhile  the  collaemia 
which  produced  the  asthma  and  the  skin  troubles  may  have  dis- 
appeared, so  that  it  may  seem  to  alternate  with  the  skin  trouble 
when  it  is  really  contemporaneous. 

The  relationship  of  asthma  to  nasal  irritation  and  obstruction 
may  be  that  these  tend  to  diminish  the  free  inrush  of  air  in  inspira- 
tion, and  thus  lessen  for  a  time  atmospheric  pressure  in  the  chest, 
and  so  increase  congestion  in  the  bronchial  area,  other  things,  such 
as  blood  pressure,  remaining  the  same. 

Asthma  is  sometimes  decidedly  relieved  by  the  use  of  compressed 
air  ("  A6rotherapeutics,"  Dr.  C.  T.  Williams),  which  would  from 
this  point  of  view  increase  the  inrush  of  air  in  inspiration  and  also 
diminish  the  congestion  in  the  bronchial  area,  thus  increasing  the 
space  available  for  the  incoming  air. 

Hay  asthma,  cat  asthma,  &c.,  may  in  this  way  be  due  to  the 
irritant  action  of  small  particles  in  producing  nasal  congestion  and 
obstruction,  with  the  concomitant  action,  in  the  case  of  hay  asthma, 
of  heat,  which  increases  the  alkalinity  of  the  blood  and  the  amount 
of  uric  acid  it  will  contain. 

In  hay  fever  there  seem  to  be  two  chief  factors,  (1)  the  presence 
of  vegetation  with  its  irritating  pollen,  as  in  the  case  of  hay  ;  (2)  heat 
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or  relative  heat  of  a  climate  affecting  probably  uric  acid  oollsBinia 
and  the  oircolation  ;  so  that  while  natives  of  an  elevated  district 
may  suffer,  those  who  come  there  from  lower  and  warmer  districts 
obtain  relative  immunity  from  collsemia,  and  so  find  relief  (see  Solly, 
previous  reference,  p.  156). 

A  number  of  people  with  chronic  gout,  chronic  coUsemia,  defec- 
tive capillary  circulation  and  high  blood  pressure  suffer  more  or 
less  constantly  and  severely  from  congestion  of  the  naso-pharyn- 
geal  mucous  membranes,  frequent  nasal  obstruction,  sneezing, 
paroxysmal  sneezing,  &c. 

And  when  a  person  having  such  circulatory  conditions  and 
tendencies  to  nasal  congestion  is  subjected  to  heat  plus  pollen 
dust,  it  is  small  wonder  they  develop  more  severe  symptoms. 

I  have  long  believed  such  conditions  could  be  relieved  by  the 
diet  and  drug  treatment  that  removed  collsBmia  and  prevented  the 
recurrent  irritation  of  mucous  membranes  by  urates,  and  in  my 
cases  I  have  given  no  special  attention  to  the  nasal  symptoms, 
as  all  my  interest  centred  in  the  circulation  conditions  and  general 
effects  of  collsemia. 

I  consider  that  when  an  inflammation  of  the  nose  or  pharynx 
follows  on  obvious  exposure  to  cold  it  is  of  the  nature  of  a  uric 
acid  irritation  of  the  affected  mucous  membranes,  but  where  (as 
in  hay  fever)  it  is  the  result  of  conditions  of  heat  which  cause 
collaamia,  and  of  pollen  irritation  causing  local  congestion,  it  is 
rather  of  the  nature  of  a  local  congestion  in  association  with  the 
defective  circulation  of  collaemia. 

In  my  own  cases  it  has  often  appeared  to  me  that  both  con- 
ditions were  present,  and  in  the  pharynx  we  see  the  condition  of 
chronic  congestion  so  common  in  gouty  or  rheumatic  (arthritic 
and  collsemic)  subjects. 

The  important  point  is  that  the  proper  treatment  of  collsBmia 
and  circulation  conditions  relieves  the  whole  trouble,  whether  due 
to  direct  urate  irritation  or  to  high  blood  pressure  or  both ;  and  I 
am  glad  to  see  my  own  experience  in  this  matter  has  been  shared 
by  others,  as  Dr.  J.  Dunn,  of  Richmond,  Va.,  U.S.A.,  who  has  a 
paper  on  **  Uricacidaemia  as  the  cause  of  Hay  Fever  and  Asthma  " 
in  the  Virginia  Medical  Semi-monthly,  February  10,  1899,  p.  630. 
In  an  interesting  letter  he  tells  me  that  he  sees  hay  fever  at  all 
seasons  of  the  year,  though  it  goes  by  another  name  when  hay 
is  not  in  season.  The  treatment  of  which  he  records  the  success 
was  diet  alteration  with  a  tonic,  or  an  iodide. 

Dust,  even  in  ordinary  asthma,  will  often  account  for  the  onset 
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of  an  attack,  such  as  the  dust  of  particular  trades,  fiue  particles  of 
hay  or  straw,  the  dust  of  long  railway  journeys  in  dry  weather,  even 
the  .dust  of  unused  rooms  and  old  books.  All  these  act  in  much  the 
same  way,  producing  nasal  irritation  and  congestion,  the  bronchial 
trouble  being  secondary  to  the  blocking  of  the  upper  respiratory 
passages  thus  brought  about. 

Bad  air  and  deficient  oxygen  may  act  by  increasing  the  alka- 
linity of  the  blood ;  deficient  oxidation  probably  produces  collsBmia 
in  this  way ;  hence  the  headache  of  badly-ventilated  theatres,  and 
crowded  rooms  (see  pp.  53  and  91). 

Certain  odours  produce  more  or  less  nausea  which  will  increase 
the  alkalinity  of  the  blood ;  and  shock  or  fear  have  much  the  same 
efifect,  and  so  precipitate  an  attack  of  asthma :  these  last^,  are  well 
known  to  have  a  similar  effect  in  chorea,  Graves*  disease,  diabetes, 
and  practically  all  collsemic  troubles. 

The  drug  most  widely  used  in  asthma  is  probably  iodide  of 
potassium,  or  the  iodides :  and  it  is  interesting  to  find  that  they 
free  the  capillaries  and  lower  blood  pressure  by  clearing  the  blood 
of  uric  acid  (see  fig.  22). 

The  iodides  probably  relieve  asthma  by  clearing  the  blood  of  uric 
acid  and  so  reducing  blood  pressure  and  the  resulting  congestion  in 
the  area  of  the  bronchial  arteries  ;  I  have  given  in  my  paper  on 
**  The  Iodides  "  ♦  a  figure  to  show  the  effect  of  Hair's  asthma  cure 
on  the  excretion  of  uric  acid. 

An  experience  of  the  value  of  iodide  of  potassium  in  asthmatic 
affections  is  recorded  by  Sir  W.  T.  Gairdner  in  the  Lancet  (1901, 
vol.  i.,  p.  1690). 

Of  the  action  of  acids,  morphine  and  the  nitrites  I  have  already 
spoken,  showing  that  they,  like  the  iodides,  clear  the  blood  of  uric 
acid. 

Bleeding  will  obviously  reduce  blood  pressure  in  the  systemic 
circulation,  and  tobacco  and  lobelia  are  cardiac  and  muscular 
depressants,  and  probably  lower  blood  pressure  partly  in  this  way 
(see  also  p.  345). 

Antipyrin,  I  believe,  acts  as  an  acid,  freeing  the  capillaries  by 
clearing  the  blood  of  uric  acid ;  but  it  may  also  act  to  some  extent 
like  the  cardiac  depressants,  and  it  seems  probable  that  the  fames  of 
sulphurous  acid  or  of  nitre  paper  diminish  the  alkalinity  of  the 
blood,  and  so  tend  to  clear  it,  while  the  smoke  of  tobacco  and  other 
burning  vegetable  substances  contains  acids  of  similar  action. 

I  think  there  is  no  practical  doubt  that  asthma  results  from  the 

♦  See  Medico-CJUrurgical  Transactions,  1893,  vol.  Ixxvi.,  p.  113. 
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action  of  obstnicted  capillaries  and  high  blood  pressure  on  the 
thoracic  circulation,  though,  as  in  the  parallel  case  of  the  intra- 
cranial circulation,  certain  local  or  general  conditions  may  affect 
to  an  important  extent  the  result  in  any  given  case. 

I  have  also  no  doubt  that  the  circulatory  changes  are  generally 
due  to  uric  acid  in  the  blood  (see  "  International  Clinics,"  vol.  iii., 
third  series). 

If  these  deductions  are  correct  the  indications  for  treatment  are 
moderately  clear  and  distinct,  namely:  (1)  To  reduce  and  keep  down 
blood  pressure;  (2)  to  clear  and  keep  clear  the  upper  respiratory 
passages,  so  that  the  atmospheric  pressure  in  the  chest  shall  not 
be  unduly  reduced  during  inspiration. 

Blood  pressure  may  be  reduced  either  by  freeing  the  capillaries 
or  weakening  the  heart;  the  iodides,  morphine,  calomel,  or  the 
Salicylates  free  the  capillaries,  by  clearing  the  blood  of  uric  acid, 
while  acids  and  probably  the  inhalation  of  acid  fumes  act  in  the 
same  way. 

Or  it  may  be  kept  down  by  reducing  the  amount  of  uric  acid 
directly  introduced  or  formed  in  the  body,  by  alteration  of  diet,  and 
it  was  the  relief  of  asthma  by  diet  given  for  headache  that  first 
directed  my  attention  to  it. 

Blood  pressure  may  also  be  kept  down  by  stimulating  meta- 
bolism where  this  is  possible ;  for,  as  metabolism  goes  up,  urea  and 
acidity  rise,  and  the  blood  is  kept  clear  of  uric  acid  (see  chapter  iv.). 
This  may  be  done  by  regular  graduated  exercise,  avoiding  carefully 
the  fatigue  point,  or  by  massage  to  improve  the  circulation  and 
metabolism  in  the  muscles  and  skin.  Neither  of  these  treatments, 
however,  diminish  the  amount  of  uric  acid  in  the  body;  on  the 
contrary,  they  increase  it,  while  they  keep  the  blood  clear,  and  when 
further  stimulation  of  metabolism  is  no  longer  possible,  as  in  old 
age,  severe  coUsemia  supervenes  (see  following  chapter). 

For  this  reason  I  consider  that  diet  which  permanently  reduces 
the  amount  of  urate  in  the  body  is  better  treatment  than  stimu- 
lation of  metabolism,  which,  while  it  clears  the  blood,  causes  urate 
to  be  stored.  Iodides  or  other  drugs  which  clear  the  blood  of  uric 
acid  produce  the  same  result ;  and  if  they  are  followed  by  a  course 
of  salicylates  the  troublesome  rebound  may  to  some  extent  be 
avoided. 

The  condition  of  the  upper  respiratory  passages  is  generally  a 
matter  for  the  surgeon ;  but  as  an  excess  of  uric  acid  in  the  blood 
may,  by  afifecting  their  circulation,  tend  to  produce  or  keep  up  con- 
gestion of  the  nasal  and  the  other  mucous  membranes,  I  should  be 
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inclined,  where  such  local  troubles  are  slight  and  merely  congestive, 
to  give  diet  a  careful  trial  before  resorting  to  surgery. 

A  most  interesting  paper  by  T.  H.  Buckler,  of  Paris,  in  The 
American  Journal  of  Medical  Sciences,  July  to  October,  1882, 
p.  347,  bears  the  title  '*  Bheumatic  leucoinitis  of  the  pulmonary 
air  tubes,  and  relating  also  to  the  pneumonia  and  solid  engorge- 
ment supervening  thereon/' 

Apparently  *Ueucoinitis"  refers  to  the  inflammation  of  the  white 
fibrous  tissues  of  the  air  tubes,  which,  according  to  the  author,  are 
the  chief  seat  of  the  disease. 

He  sees  no  reason  to  believe  that  the  white  fibrous  tissues  of  the 
air  tubes  are  any  more  exempt  from  disease  than  the  fibrous  tissues 
of  other  parts. 

In  a  case  of  uraemia  where  I  relieved  coma  and  head  pain  by 
bleeding,  acute  bronchitis  came  on  next  day  and  soon  caused  death, 
and  I  note  a  somewhat  similar  result  in  a  case  described  by 
Mr.  L.  A.  Francis  in  the  British  Medical  Journal,  1902,  vol.  i.,  p.  71. 
Here  puerperal  eclampsia  was  treated  by  morphine,  and  acute 
bronchitis  supervened.  Was  this  an  acute  gout  of  the  respiratory 
passages  due  to  retention  by  morphine;  and  in  my  case  was  it 
due  to  retention  by  rise  of  temperature  and  acidity  after  venesec- 
tion? If  so,  a  course  of  salicylate  after  the  morphine  or  the 
venesection  might  have  saved  life. 

The  signs  of  this  inflammation  of  the  fibrous  tissues  of  the  air 
tubes  (fibro-bronchitis)  are :  fever,  cough  (which  is  dry,  often 
paroxysmal),  absence  of  signs  of  catarrh  in  the  chest.  Such 
bronchitic  signs  may  alternate  with  a  rheumatic  arthritis  of  the 
shoulder,  or  other  neighbouring  joints,  and  the  fibrous  tissues  of  the 
endocardium  or  pericardium  may  be  affected. 

He  calls  this  trouble  rheumatism,  but  what  he  really  means  is  a 
gout  of  the  fi^brous  tissues  (though  gout  is  rheumatism,  and  rheu- 
matism is  gout,  see  chapter  xv.),  and  he  refers  to  an  article  by 
Dr.  Black,  in  the  Edinburgh  Medical  Journal  of  1854,  who  found 
crystalline  particles  of  uric  acid  and  urate  of  soda  in  the  said  white 
fibrous  tissues. 

After  the  air  tubes  have  been  affected  in  this  way,  the  lung 
round  or  between  them  becomes  pneumonic  and  solidified,  and  tends 
to  remain  persistently  in  that  condition  (rheumatic  pneumonia). 

Such  pneumonia  may  change  from  place  to  place  (metaatasis), 
going  from  one  bronchus  to  another,  or  from  one  lung  to  another, 
and  affecting  the  heart  on  the  way. 

Professor  May  records,  in  a  paper  in  the  Philadelphia  Medical 
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Journal,  March  18,  1899,  that  he  found  a  personal  history  of  rheu- 
matism in  12  out  of  80  cases  of  acute  pneumonia. 

Dr.  Buckler's  great  point  about  these  rheumatic  inflammations 
is  that  they  yield  at  once  to  treatment  with  salicylate  of  soda,  but  if 
the  rheumatic  element  is  not  treated  they  are  extremely  intractable. 

(We  may  recall  my  remarks  about  the  treatment  of  catarrh  and 
bronchitis  by  solvents  and  their  position  in  the  precipitation  group 
of  uric  acid  diseases). 

Tubercle  may  find  a  nidus  in  the  pneumonia  so  produced,  and 
the  resulting  phthisis  may  eventually  leave  no  trace  of  the  rheu- 
matic inflammation  in  which  it  origniated. 

The  cause  of  this  inflammation  is  generally  exposure  to  cold  or 
damp,  or  both,  such  as  sleeping  in  wet  clothing,  <&c. 

The  author  believes  the  salicylate  acts  by  dissolving  uric  acid 
out  of  the  fibrous  tissues,  and  it  is  most  interesting  that  he  thinks 
salicylates  will  not  act  well  when  the  urine  is  alkaline,  and  finds  the 
best  indication  for  their  successful  use  is  an  acid  urine  turbid  with 
urates  which  clears  on  adding  liq.  ammoniae.  The  other  drugs  he 
uses  are  phosphate  of  ammonium  (which  he  regards  as  a  very  good 
solvent  of  uric  acid),  and  fresh  lemon  juice,  the  latter  to  be  given 
when  there  are  phosphates  in  the  urine. 

He  considers  that  a  London  fog  with  low  temperature  may 
cause  such  rheumatic  bronchitis  and  pneumonia,  and  these  may 
produce  serious  and  fatal  results  if  the  rheumatism  is  not  treated. 

The  cough  is  dry  and  paroxysmal,  and  if  such  a  cough  exists 
without  a  long  uvula  and  with  few  or  no  chest  signs,  the  disease 
is  rheumatic  fibro-bronchitis. 

Curiously  enough  he  also  says  that  this  rheumatic  inflammation 
of  white  fibrous  tissues  is  never  attended  by  pain,  which  is  not  only 
in  marked  contrast  with  the  effects  of  gout  in  other  fibrous  tissues, 
but  differs  very  much  from  my  own  experiences  of  gout  of  the 
trachea  and  bronchi,  to  be  related  in  reference  to  fig.  74. 

Such  is  an  outline  of  this  interesting  paper. 

I  do  not  doubt  that  uric  acid  causes  inflammation  of  all 
these  fibrous  tissues,  of  the  digestive  and  respiratory  tubes,  of  the 
pharynx  and  oesophagus,  and  of  the  nose,  larynx,  trachea,  bronchi, 
lungs  and  pleurae,  and  I  have  had  some  of  them  a  good  many  times. 

The  trouble  in  the  nose  and  pharynx  causes  burning  and  dis- 
comfort rather  than  pain  ;  in  the  oesophagus  there  is  pain  with 
local  tenderness,  as  of  a  bruise,  as  each  bolus  of  food  goes  down. 
In  the  larynx  there  is  a  feeling  as  of  a  ring  of  dryness  with  a  certain 
amount  of  burning,  and  as  this  passes  down  and  involves  the  glottis 
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there  is  hoarseness.     We  have   here  a  local  precipitation  which 
must  be  treated  by  solvents. 

In  the  tracl^a  there  is  similar  dryness  and  burning,  but  if  the 
inflammation  is  at  all  acute  there  is  burning  pain  as  if  the  struc- 
tures were  red  hot,  and  they  feel  as  if  badly  bruised  and  most 
tender  to  cough. 

The  whole  of  these  troubles  are  the  result  of  exposure  to  cold, 
especially  after  fatigue  and  perspiration ;  for  instance  exposure  to 
cold  wind  after  getting  one's  beard  cut  a  little  too  short  will  start 
a  pharyngitis. 

Those  who  write  on  pharyngitis  give  cold  as  a  cause,  but  do  not 
explain  its  action.  It  will,  however,  be  evident  that  it  acts  here 
just  as  in  arthritis  and  lumbago  and  a  host  of  other  irritations  of 
fibrous  tissues  by  uric  acid.  Thus  cold  acts  on  a  surface  containing 
fibrous  tissue  the  blood  coming  to  which  is  rich  in  urate ;  the  result 
is  that  some  of  the  urate  is  retained  locally  and  gives  rise  to  irrita- 
tion and  inflammation,  and  swallowing  or  inhaling  acids  will  do  the 
same  thing.  The  tissues  are  now  a  uric  acid  filter  and  the  irritation 
will  continue  so  long  as  the  blood  supplies  uric  acid.  The  moment 
solvents  (alkalies  and  salicylates)  place  the  blood  in  the  position  to 
take  up  uric  acid  from  the  filter,  the  urates  are  removed  and  the 
troubles  in  these  and  all  other  fibrous  tissues  subside. 

There  are  two  ways  of  meeting  the  trouble,  (1)  avoiding  cold, 
which  is  quite  impossible  in  thi.s  climate ;  (2)  keeping  the  blood  free 
from  excess  of  uric  acid,  which  eighteen  to  twenty-four  months  on 
a  uric-acid-free  diet  will  do ;  and  then  (in  my  own  experience  and 
that  of  many  others)  the  catarrh  ceases  just  as  do  the  signs  of  gout 
and  rheumatism  in  other  tissues.  There  is  nothing  occult  about  it ; 
if  you  understand  urate  irritation  in  one  fibrous  tissue  you  under- 
stand it  in  all.  The  prevention  is  the  prevention  of  collaBmia ;  the 
cure  is  the  solution  of  a  precipitation  which  cold,  acids,  a  microbe, 
or  all  acting  together,  have  produced  from  the  collsemia. 

For  some  interesting  points  and  facts  as  to  the  connection  of 
diseases  of  the  nose  and  throat  with  gout,  rheumatism  and  asthma, 
and  for  the  record  of  a  case  where  podagra  and  pharyngitis  alter- 
nated, see  the  Lettsomian  Lectures  by  Dr.  de  Havilland  Hall 
(British  Medical  Journal,  1897,  vol.  i.,  p.  449).  In  my  own  case  it 
will  be  seen  in  the  description  of  fig.  74  that  tracheo -bronchitis 
alternated  with  gout  of  the  intestines. 

I  bear  from  Dr.  Mackie  of  Nottingham,  that  he  has  noted  an 
almost  constant  connection  between  catarrhal  conditions  of  throat 
and  ear,  adenoids,  &c.,  and  the  uric  acid  diathesis,  and  has  read  two 
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papers  on  the  subject  before  the  Medical  Society  of  Nottingham. 
He  says,  "  I  scarcely  see  a  case  of  adenoids,  say  in  a  child,  but 
where  there  is  an  arthritic  or  migrainous  parentage,"  and  it  is 
obvious  that  such  conditions  may  easily  result  from  recurrent 
uratic  irritation  (see  also  cases  of  tonsillitis  and  enlarged  cervical 
glands  recorded  in  chapter  xvi.). 

When  acute,  the  inflammation  of  the  nose,  pharynx  and  respira- 
tory passages  ends  by  the  discharge  of  yellow  pus,  and  no  doubt 
the  oesophagus  does  the  same,  this  being  completely  identical  with 
what  I  shall  describe  as  gout  of  the  intestines,  which  also,  as  we 
shall  see  in  my  description  of  the  circumstances  and  symptoms 
attending  fig.  74,  ends  in  the  discharge  of  muco-pus  from  the 
bowel. 

In  the  same  way  the  pleura  may  be  affected  either  by  extension 
of  a  gouty  pneumonia  or  by  more  direct  precipitation  of  urates  on  a 
given  point  of  lung  surface. 

Some  most  interesting  casea  of  pleurisy  unmistakably  due  to 
cold,  for  they  occurred  in  man  after  man  on  exposure  to  cold  while 
warm  and  perspiring  and  always  on  the  side  exposed,  are  mentioned 
by  Dr.  G.  E.  Murray  in  the  Lancet  (1902,  vol.  i.,  p.  1447).  These 
cases  were  certainly  due  to  rheumatism — that  is,  to  uric  acid,  and 
this  was  precipitated  on  the  pleura  by  the  cold,  just  as  it  is  on 
other  fibrous  tissues  in  diseases  of  the  local  group  (see  p.  134). 

They  are  all  extremely  amenable  to  treatment  by  salicylates, 
and  their  most  severe  symptoms  subside  within  an  hour  or  two 
after  taking  a  dose  ;  but  as  is  pointed  out  by  Dr.  Buckler,  there  is 
one  condition  which  interferes  with  their  action,  namely,  low  acidity 
of  the  urine  which  goes  with  high  alkalinity  of  the  blood.  This  hin- 
ders salicylates  from  acting  as  solvents  of  uric  acid  and  so  prevents 
their  relieving  these  troubles. 

Dr.  Buckler's  reference  to  the  possibility  of  tubercle  being 
engrafted  on  such  a  gouty  inflammation  of  fibrous  tissues  is  most 
interesting;  do  we  get  here  a  possible  explanation  of  the  marked 
and  well-known  lowering  of  the  temperature  of  phthisis  by  salicylate 
of  soda  ?  Is  phthisis  at  certain  stages  an  infective  tubercular  pro- 
cess plus  a  gouty  inflammation  of  neighbouring  fibrous  tissues? 

I  have  considerable  confidence  that  every  so-called  common  cold 
originates  somewhat  in  this  way.  There  is  first  an  irritation  of  an 
exposed  surface,  as  the  nose  or  pharynx,  by  cold,  dust,  pollen,  or 
other  irritant  particles,  possibly  by  the  microbes  of  catarrh  them- 
selves, and  on  this  supervenes,  owing  to  the  presence  of  uric  acid 
in  the  blood,  a  gout  of  the  neighbouring  fibrous  tissues.    The  gout 
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and  the  catarrh  miorobes  spread  through  these,  but  the  catarrh 
will  not  spread  without  the  gout.  Hence  salicylate  of  soda  cuts 
short  the  process  in  a  few  hours.  Those  who  have  not  excess  of 
uric  acid  do  not  suffer  from  such  catarrhal  and  gouty  inflammations. 
The  observed  influence  of  milk  diet  in  preventing  and  relieving 
bronchitis  should  be  noted  (Semmola). 

A  uric- acid-free  diet  greatly  diminishes  liability  to  cold,  and  uric 
acid  solvents  repel  its  attacks  and  render  the  soil  unfavourable  for 
the  spread  of  the  microbes. 

This  is  also  the  case  when  the  blood  is  relatively  free  from  uric 
acid,  as  in  good  condition  or  training,  which  explains  the  observa- 
tion of  Dr.  O.  Clayton  Jones  in  the  Lancet,  1902,  voL  i.,  p,  195, 
''  Men  in  good  condition  seldom  catch  cold.  It  is  a  rare  thing  for  a 
rowing  crew  to  catch  cold,'^  although  the  coxswain  and  coach  often 
suflfer." 

The  crew  are  (like  the  men  on  Ben  Nevis)  in  a  condition  of 
stimulation  and  free  from  collsemia,  but  retaining  uric  acid  in  their 
livers ;  when  training  is  over  they  run  down,  and  the  said  uric  acid 
comes  into  their  blood,  when  they  may  get  a  cold,  and  a  bad  one. 

This  explains  the  detidly  effect  of  exposure  to  cold  when  hot  and 
fatigued,  for  heat  and  fatigue  bring  uric  acid  into  the  blood ;  the 
cold  drives  some  of  this  into  the  local  fibrous  tissues  (nose,  pharynx, 
larynx),  producing  a  uric  acid  ^ter  where  the  microbes  settle  and 
flourish.  A  solvent  promptly  administered  will  remove  this  (see 
p.  174),  when  the  microbes  are  left  stranded. 

Does  phthisis,  as  Dr.  Buckler  partly  suggests,  originate  in  the 
same  way,  the  tubercle  bacillus  and  the  gouty  **  leucoinitis  "  work- 
ing together  and  helping  each  other  ?  If  so,  we  have  a  most  inter- 
esting and  useful  explanation  of  the  connection  between  gout  and 
phthisis,  which  will  also  explain  several  points  already  referred  to 
in  this  chapter,  such  as  the  relation  between  phthisis  and  spring- 
time, when  there  is  in  most  people  an  excess  of  uric  acid  passing 
through  the  blood,  its  relation  to  dyspepsia  and  gastric  troubles, 
which  bring  about  a  similar  result  (coUsemia),  and  to  pregnancy  and 
parturition. 

This  also  explains  the  late  Sir  A.  Clark's  experience,  for  though 
he  cured  his  phthisis  and  got  gout  in  middle  life  and  coUsdmia  later 
on,  the  first  effect  of  his  liberal  diet  was  (as  I  have  said  with  regard 
to  the  cure  of  gouty  arthritis  by  a  pure  meat  diet  chapter  xv.),  thafe 
he  was  stimulated  by  the  diet  and  his  blood  was  for  a  time  kept 
clear,  during  which  time  the  combined  activities  of  gouty  fibrosis 
and  tuberculosis  ceased. 
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Do  we  not  here  also  get  insight  into  the  pathology  of  that  disease 
in  which  the  late  Sir  A.  Clark  himself  took  so  great  an  interest, 
namely,  fibroid  phthisis?  May  this  not  be  a  condition  in  which 
the  gouty  fibrosis  outruns  the  tubercle  and  eventually  almost  re- 
places it  ? 

A  bracing  place  or  mountain  climate  acts  like  stimulating  diet, 
and  keeps  the  blood  clear  of  uric  acid  for  the  time,  hence  the 
microbe  of  catarrh  can  get  no  foothold,  and  the  well  known  effect 
of  such  a  climate  in  phthisis  has  most  probably  an  identical  chain 
of  causation. 

Be  this  as  it  may,  I  can  answer  for  it  that  a  common  cold  can  at 
once  be  cut  short  by  one  or  two  fractions  of  a  grain  of  calomel  (gr.  J 
to  i  ter)  followed  by  salicylate  of  soda  (gr.  xv.  ter  vel  quater)  for 
four  or  five  days. 

In  my  own  troubles  the  only  point  is  whether  they  are  bad 
enough  to  require  treatment,  but  there  is  never  any  doubt  that 
I  can  cure  them  with  salicylate.  The  purpose  of  the  above  calomel 
is  to  partly  clear  the  blood  of  uric  acid  and  stimulate  nutrition  and 
thus  produce  a  condition  favourable  for  the  best  action  of  salicylates 
(see  also  remarks  on  figs.  71  and  74). 

The  whole  of  these  gouty  and  catarrhal  inflammations  of  fibrous 
tissues  have  one  important  characteristic  (noted  also  by  Dr. 
Buckler):  they  tend  to  fly  from  place  to  place,  one  getting  better 
as  the  other  gets  worse ;  they  have  another  characteristic  which 
they  share  with  other  and  better  known  gouty  inflammations,  that 
when  once  a  fibrous  tissue  has  been  affected  the  gout  tends  to  return, 
or  there  is  possibly  left  in  these  fibrous  tissues  a  small  residue  of 
uric  acid  (such  as  that  found  by  Dr.  Black,  quoted  in  Dr.  Buckler's 
paper)  which  tends  to  attract  more  uric  acid.  This  reveals  the 
great  importance  of  administering  the  salicylate  for  a  sufiicient 
length  of  time  to  clear  out  all  the  uric  acid  from  the  affected  fibrous 
tissues,  a  principle  somewhat  blindly  acted  upon  in  the  treatment  of 
acute  rheumatism,  but  not  even  then  perhaps  to  a  sufficient  extent. 

Before  leaving  this  aspect  of  the  causation  of  phthisis,  I  would 
call  attention  to  the  case  of  M.  J.,  narrated  in  chapter  xvi., 
where  the  administration  of  an  acid  and  some  strychnia  produced 
an  arthritis  of  a  neighbouring  joint  (the  shoulder,  just  as  in  Dr. 
Buckler's  cases),  and  also  probably  an  endocarditis  of  the  mitral 
valve.  Salicylate  o£  soda  relieved  these  troubles  and  brought  down 
the  temperature;  I  may  say  also  that  M.  J.  came  of  a  decidedly 
gouty  family. 

We  may  gather  some  useful  indications  from  the  above  pathology 
of  phthisis,  which,  if  well  founded,  may  help  us  greatly  in  treatment. 
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With  regard  to  catarrh,  I  am  of  opinion  that  those  who  live  on 
a  milk  or  uric-acid -free  diet,  are  much  less  liable  to  it  than  meat 
eaters,  suffer  less  severely  when  they  get  it,  and  in  old  age  also  are 
less  liable  to  chronic  bronchitis. 

In  phthisis  we  may  have  to  deal  with  two  similar  factors,  a 
gouty  inflammation  kept  goiug  by  excess  of  uric  acid  in  the  blood, 
and  a  microbe  which  lives  by  its  help.  I  was  much  interested  in  a 
letter  from  their  correspondent  at  Bome  which  appeared  in  the 
Lancet,  1897,  vol.  i.,  p.  214,  where  it  was  mentioned  that  certain 
pathologists  in  America  and  Italy  incline  to  regard  phthisis  as  a 
disease  of  nutrition  rather  than  of  infection.  I  wrote  a  letter 
mentioning  some  of  the  above  points  which  appeared  in  the  same 
journal,  p.  275. 

The  obvious  indication  is  to  clear  the  blood  of  uric  acid  and  to 
burn  up  the  microbe,  which  may  be  done  by  a  stimulating  diet, 
which  keeps  the  blood  clear  of  uric  acid  for  a  time.  There  is  a 
better  way  still,  namely,  first  to  stop  the  gouty  inflammation  by  a 
course  of  salicylate,  and  then  to  stimulate  nutrition  with  a  suffi- 
ciently nitrogenous,  but  entirely  uric-acid-free,  di6t,  with  tonics 
freely  given. 

We  shall  thus  keep  the  body  clear  of  uric  acid,  and  in  destroying 
the  microbe  we  shall  not  create  a  store  of  uric  acid  which  may 
return  into  the  blood  at  some  future  time,  and  in  partnership  with 
the  microbe  produce  a  relapse. 

I  have  been  interested  in  the  writings  of  Professor  Mays,  of 
Philadelphia,  on  the  neurotic  origin  of  pulmonary  consumption  and 
its  treatment  by  strychnine,'''  for  I  am  not  unmindful  that  migraine 
was  called  a  neurosis,  until  it  was  found  to  be  due  to  poisoning  by 
uric  acid,  and  the  neurotic  element  in  phthisis  may  thus  simply 
represent  its  relationship  to  gout.  Be  this  as  it  may,  the  treatment 
suggested  by  Professor  Mays  seems  to  me  one  extremely  likely  to 
go  to  the  root  of  the  matter  if  slightly  modified. 

This  treatment  consists  of  administering  increasing  doses  of 
strychnia,  beginning  with  ^  grain  four  times  a  day,  and  increas- 
ing week  by  week  up  to  3^,  or  even  ^  grain  four  times  a  day, 
always,  however,  stopping  short  of  the  production  of  restlessness, 
twitchings,  or  other  toxic  symptoms.  The  rest  of  the  treatment 
consists  of  feeding  the  patient  on  a  highly  nitrogenous  diet  of  egg 
albumen,  and  this  part  I  have  modified  by  substituting  the  albumen 
of  milk,  cheese  and  bread,  which  introduce  no  uric  acid  or  xanthin. 

*  New  York  Medical  Journal,  Feb.  16,  1896,  and  American  Medico- Surgical 
Bulletin^  May  9,  1896,  also  article  in  Journal  of  Nervous  and  Mental  Diseases^ 
November,  1896. 
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I  have  applied  this  treatment  to  several  cases  recently  under  my 
care»  generally  after  a  coarse  of  salicylates,  and  (as  far  as  one  can 
judge  from  a  few  cases)  with  results  promising  well  for  the  future. 
At  a  meeting  of  the  iBsculapian  Society,  with  the  object  of 
suggesting  the  use  of  similar  treatment  by  others,  I  showed  one 
of  these  cases  where  marked  disease  at  the  right  apex  with  anorexia, 
high  and  irregular  temperature,  night  sweats  and  wasting,  slowly 
and  steadily  cleared  up  on  the  treatment,  whether  post  or  propter. 

I  quite  agree  with  the  fresh-air  and  feeding-up  treatment  in 
cases  of  phthisis,  with  or  without  the  doses  of  strychnine;  but 
in  my  cases  I  always  try  to  obtain  the  required  nitrogen  from 
uric-acid(free  sources,  and  believe  that  I  thereby  obviate  some  of 
the  danger  of  relapse. 

On  a  uric-acid- free  diet  the  danger  of  such  relapse  will  be  greatly 
lessened,  while  necessary  stimulation  can  be  obtained  from  strych- 
mne  and  acid  foods,  fresh  air  and  graduated  cold  bathing. 

Similar  stimulation  can  be  produced  by  tonics,  diet,  uric  acid  or 
urea ;  all  act  in  the  same  way  and  stimulate  combustion  by  clearing 
the  blood  of  the  uric  acid  which  is  slowing  combustion.  The  action 
of  tonics  is  well  known,  they  act  by  clearing  the  blood  of  uric 
acid.  Hence  everything  that  clears  the  blood  of  uric  acid  is  a  tonic, 
and  every  rise  of  urea  is  thus  a  tonic.  Uric  acid,  as  we  know,  clears 
itself  out  of  the  blood  pro  tern.,  and  meat  extracts  and  juices,  cod- 
liver  oil  and  snakes'  dung,  &c.,  are  the  forms  in  which  it  is  used. 
Ck)d-liver  oil  is  an  extract  of  liver,  and  some  prefer  to  give  liver 
extract  freed  from  oil,  only  containing  the  uric  acid  and  nitrogenous 
extractives. 

All  these  uric  acid  compounds  suffer  from  the  defect  that  they 
are  stimulants  to-day,  because  they  clear  the  blood  of  uric  acid, 
and  depressants  to-morrow  because  they  then  return  according  to 
the  supply  of  solvents  in  the  form  of.  uric  acid,  which  causes  col- 
Isemia  and  depression. 

Urea  is  not  open  to  this  objection.  It  stimulates  to-day  because 
it  raises  acidity  (diminishes  the  alkalinity  of  the  blood),  clears  the 
blood  of  uric  acid  and  improves  combustion.  But  it  is  eliminated 
probably  almost  as  fast  as  introduced,  and  there  is  no  subsequent 
depression  except  what  is  due  to  the  retained  uric  acid,  "which  is 
the  effect  of  all  tonics  and  stimulants,  niineral,  vegetable  or  animal. 
When  you  use  uric  acid  itself,  you  not  only  get  this  rebound,  but 
are  adding  to  the  amount  of  uric  acid  in  the  body  and  to  the 
subsequent  depression  which  results. 

I  am,  therefore,  watching  with  interest  the  use  of  urea  in  tuber- 
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culosis,  as  described  by  Mr.  A.  H.  Baok,  Dr.  Harper  and  others 
{Practitioner,  July,  1901,  and  tbe  Lancet,  1901,  vol.  ii.,  p.  1667).  I 
bave  made  some  experiments  witb  it  whicb  sbow  that  it  raises  the 
acidity  of  tbe  urine,  and  acts  as  a  stimulant  in  tbe  same  way  as  all 
tbe  above-named  substances.  But  for  want  of  space  I  would  give 
a  curve  to  sbow  tbis.  If  you  produce  gout  you  cure  tuberculoeis, 
for  gout  coincides  witb  stimulated  metabolism,  tuberculosis  witb 
collsemia  and  depression. 

A  drug  wbicb  produces  similar  effects  to  these,  and  which,  when 
it  clears  tbe  blood  of  uric  acid,  causes  tbe  fires  of  life  to  bum  up 
brightly  and  destroy  the  invading  microbes,  is  opium.  But  I  think 
that  though  this  drug  has  a  considerable  reputation  in  tbp  preven- 
tion and  treatment  of  phthisis,  it  has  never  as  yet  been  used  to  tbe 
full  extent  of  its  power.  It  may  be  interesting  to  remember  that 
opium  as  a  preventive  for  phthisis  has  tbe  powerful  recommenda^on 
of  such  an  acute  observer  as  De  Quincey.  His  dose  of  tbe  drug 
reached  the  enormous  extent  of  more  than  300  grains  a  day,  but 
between  tbis  dose  and  that  of  the  pharmacopoeia,  I  think  it  is 
possible  to  do  more  in  the  prevention  and  cure  of  phthisis  than 
has  as  yet  been  systematically  attempted.  We  bave  now  what 
De  Quincey  bad  not,  a  drug  (salicylic  acid)  wbicb  will  enable 
us  when  we  bave  produced  the  desired  effects,  to  reduce  the  dose 
of  opium  or  leave  it  off  entirely. 

Another  instance  of  the  same  thing  is  probably  seen  in  tbe 
occasional  favourable  action  of  mercury  in  cases  of  phthisis.  I 
am  of  opinion  that  it  not  infrequently  benefits  others  besides 
those  in  whicb  there  is  a  specific  history. 

A  substance  acting  in  tbe  same  way  by  raising  acidity  and 
clearing  tbe  blood  of  uric  acid  is  sugar,  tbe  use  of  wbicb  in 
phthisis  is  mentioned  in  tbe  British  Medical  Journal,  Epitome, 
vol.  i.,  1905,  p.  32. 

Practically  every  substance  which  clears  the  blood  of  uric  acid 
may  do  good  in  phthisis,  and  full  diet  and  fresh  air  produce  the 
same  results  for  the  same  reasons. 

Vegetarians,  I  believe,  consider  they  have  relative  immunity 
from  colds  and  influenza,  and  my  experiences  certainly  favour 
their  contention ;  I  believe  if  they  abstained  not  only  from  meat^ 
but  from  eggs,  pulses,  tea  and  coffee,  their  immunity  would  be 
practically  absolute. 

This  is  a  matter  of  wide  importance,  for  those  liable  to  catarrh 
from  slight  causes  must  avoid  draughts  and  will  only  too  often  keep 
all  their  windows  shut,  thus  existing  in  close  or  pre-breathed  air,  and 
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adding  another  important  pre-disposing  or  exciting  cause  of  phthisis 
to  that  which  they  already  suffer  from  in  liability  to  catarrh. 

Persons  free  from  introduced  nric  acid,  and  who  excrete  regularly 
day  by  day  all  that  they  form,  are,  I  believe,  free  from  all  forms  of 
rheumatism,  from  asthma,  bronchitis,  catarrh  and,  so  far  as  I  know, 
from  influenza. 

I  believe,  though  it  is  difficult  to  prove,  that  they  have  consider- 
able immunity  from  all  the  exanthemata,  and  also  from  pneumonia. 

Doubtless  in  all  cases  the  immunity  is  much  greater  in  those 
who  begin  early  in  life.  I  myself  began  much  too  late.  Once  there 
is  chronic  catarrh,  gout  or  rheumatism,  immunity  takes  longer  to 
acquire  and  is  less  perfect. 

We  have  seen  it  proved  that  uric  acid  controls  the  capillary 
circulation,  nutrition,  metabolism,  and  combustion  of  the  whole 
body,  e.g,f  in  headache,  mental  depression  and  fatigue ;  we  have 
yet  to  see  that  it  controls  digestion  and  the  quality  of  the  blood. 

If  the  microbes  of  contagious  diseases  are  raining  equally  on 
two  men,  the  one  with  blood  like  sour  claret,  a  capillary  circulation 
giving  a  capillary  reflux  of  10  or  12,  a  pale  fat-laden  heart  labouring 
to  keep  up  a  blood  pressure  of  160  by  a  pulse  rate  of  80 — 90  in  the 
effort  to  force  the  capillary  obstruction,  the  other  with  blood  of 
magnificent  colour,  a  capillary  reflux  of  4  or  5,  a  well- nourished 
heart  which  keeps  up  a  normal  blood  pressure  at  a  normal  rate, 
muscles  of  natural  colour  and  firmness,  and  tissues  free  from  excess 
of  waste  products  which  are  removed  as  fast  as  formed;  can  we 
doubt  that  in  the  one  case  the  microbes  will  thrive  in  the  patho- 
logical sewage  farm  on  which  they  fall,  while  in  the  other  they  are 
burnt  up,  furnishing  a  few  tiny  atoms  of  an  albuminous  material 
which  the  brilliant  combustion  of  the  healthy  organism  can  turn 
to  its  own  profit. 

Carbuncle  is  probably  a  local  instance  of  the  same  thing,  its 
relationship  to  gout  bein^  merely  a  relation  to  collaamia,  and  in 
the  case  of  diabetes  to  collaBmia  and  its  result,  defective  com- 
bustion of  sugar.  Given  a  condition  of  collfiBmia,  with  its  slow 
circulation  and  waste- sodden  tissues,  given  a  small  surface  abra- 
sion to  admit  the  microbe  and  you  have  all  the  conditions  for 
carbuncle.  The  only  favourable  treatment  is  that  which  most 
quickly  clears  the  blood  of  uric  acid  and  allows  circulation,  nutri- 
tion, and  removal  of  waste  products  to  proceed. 

Here  we  have  in  epitome,  the  pathology  of  catarrh,  influenza, 
&c.,  probably  also  of  malaria,  pneumonia,  tubercle  and  the  exan- 
themata; in  all  there  is  a  predisposing  cause — collaemia — in  all 
a  microbe  which  takes  advantage  of  the  favouring  conditions. 
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Persons  who  have  not  this  magnificent  combustion  and  conse- 
quent immunity  from  catarrh,  can  obtain  it  for  a  time  by  means  of 
a  drug  in  a  way  and  to  an  extent  which  is  remarkable,  and  throws 
a  light  on  the  causation  of  some  of  these  diseases. 

Let  an  individual  of  the  collsemic  catarrhal  and  rheumatic  type 
who  cannot  expose  his  nose,  larynx,  trachea,  or  bronchi  to  the  night 
air,  or  his  neck  or  shoulders,  or  lumbar  regions,  to  a  draught  with- 
out the  most  painful  effects,  let  such  a  man  take  some  40  to  60 
grains  of  salicylate,  of  soda,  or  some  30  to  40  grains  of  salicylic 
acid  or  aspirin,  and  then  let  him  run  the  same  risk.  He  will 
find  himself  unhurt ;  no  exposure,  no  snow-wet  feet,  nor  lack  of 
warmth  will  injure  him  or  produce  the  common  consequences. 

Reversing  the  experiment,  let  him  now  try  the  effect  of  heat, 
a  hot  room  in  summer,  or  a  Turkish  bath.  Pains,  aches  and 
catarrh  will  return  with  redoubled  violence. 

This  transformation  scene  is  merely  a  question  of  the  solubility 
of  uric  acid  in  the  blood,  see  p.  45  and  fig.  71. 

This  is  a  demonstration  that  catarrh  of  any  mucous  membrane, 
respiratory  or  intestinal,  represents  the  precipitation  of  a  certain 
quantity  of  uric  acid  into  its  fibrous  tissues,  in  which  it  remains 
(though  probably  still  in  colloid  form  as  in  the  blood)  and  produces 
irritation. 

Gold  has  the  effect  of  making  uric  acid  less  soluble  in  the 
fluids  of  certain  tissues  to  which  it  is  applied;  but  when  sali- 
cylates are  in  the  blood  with  the  urates,  cold  has  the  effect  of 
increasing  rather  than  diminishing  their  solubility,  so  that  cold  -f 
salicylates  does  no  harm,  and  instead  of  increasing  a  local  irritation 
by  urates,  tends  to  remove  them  in  solution  and  diminish  it. 

Salicylate  -f  cold  increases  the  excretion  of  uric  acid  in  the 
urine  and  the  number  of  granules  in  the  blood;  salicylate  +  heat, 
and  especially  +  perspiration,  does  not  increase  the  uric  acid  in  the 
urine  or  the  granules  in  the  blood  ;  if  anything  it  diminishes  them. 

A  cold,  then,  is  a  uratic  irritation  of  the  fibrous  tissues  of  the 
mucous  membrane  concerned,  and  exposure  can  do  no  harm  where 
there  is  no  uric  acid  to  be  precipitated  on  the  exposed  part;  nor 
when  acting  vdth  a  salicylate  and  aiding  the  solubiUty  instead  of 
precipitating  uric  acid. 

There  is  much  interest  in  a  case  of  rhinitis  excited  by  sulphurous 
acid  (see  British  Medical  Journal,  1899,  vol.  i.,  p.  1568)  or  the  fatal 
case  of  bronchitis  following  inhalation  of  sulphur  fumes,  recorded 
iu  the  same  Journal  (1899,  vol.  i.,  p.  1260). 

In  both  I  doubt  whether  the  acid  fumes  would  have  done  much 
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harm  had  there  been  no  uric  acid  for  them  to  precipitate  on  the 
mucous  membrane,  whose  alkalinity  they  affected ;  I  think  prompt 
administration  of  salicylates  would  have  done  more  than  anything 
else  to  relieve,  while  in  the  bronchitis  case  (a  man  aged  59  and 
subject  to  asthma)  they  might  have  saved  life. 

I  have  no  doubt  that  the  catarrh  produced  by  chlorides  and 
iodides  is  simply  an  irritation  of  the  fibrous  tissues  by  precipitated 
uric  acid,  and  this  can  be  relieved  by  anything  that  removes  the 
uric  acid ;  either  alkalies  or  salicylates. 

The  skin  troubles  produced  by  iodides  and  probably  those  by 
bromides  have  identical  causation.  The  iodide  is  given  to  clear  the 
blood  of  uric  acid,  and  it  causes  irritation  in  the  nose  or  skin  or  both 
by  precipitating  uric  acid.  The  effect  is  antagonised  or  prevented 
by  solvents  such  as  alkalies  or  salicylates.  This  pathology  also 
accounts  for  the  terrible  skin  troubles  in  Bright*s  disease  when 
iodides  are  given,  for  here  the  amount  of  uric  acid  in  the  blood  is 
large  and  it  is  driven  into  a  portion  of  the  skin  (see  chap.  xii.). 

These,  however,  are  single  instances  of  a  general  law :  "  all 
troubles  produced  by  precipitants  are  relieved  by  solvents;  all 
troubles  produced  by  solvents  are  relieved  by  precipitants."  There 
are  but  two  kinds  of  uric  acid  disease — gout  and  collsBmia  (see 
p.  134). 

In  this  chapter  we  deal  with  one  of  each  class ;  asthma  is  a 
collaBmic  disease  relieved  by  precipitants;  bronchitis  is  a  pre- 
cipitation relieved  by  solvents;  what  makes  the  one  group  better 
makes  the  other  worse ;  what  relieves  the  one  produces  the  other ; 
diet  alone  cures  both. 

In  all  forms  of  catarrh  I  have  the  utmost  confidence  in  the 
salicylates,  and  in  pneumonia  I  believe  there  is  no  better  drug: 
but  as  they  are  powerful  for  good  or  evil,  I  shall  state  shortly  the 
rules  I  have  found  necessary. 

In  all  such  cases  salicylates  are  contraindicated  by  dyspnoBa 
with  marked  cyanosis,  by  much  perspiration,  by  gastro-intestinal 
irritation  or  vomiting,  and  by  morbus  cordis  as  a  complication. 

Briefly,  they  do  well  in  early  cases  with  rising  temperature  and 
before  dyspnoea  and  cyanosis  are  marked. 

While  under  their  influence  the  patient  must  be  kept  cool,  even 
if  only  covered  with  a  single  sheet. 

As   with   rheumatism   those   who   are    taking   salicylates    are 

immune  to  cold,  and  no  exposure,  local  or  general,  will  harm 

them;  not  because  there  is  no  uric  acid  in  the  blood  (coUaBmia), 

but  because  it  is  in  such  good  solution  in  combination  with  the 
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solvent  salicylate  that  it  cannot  be  precipitated  locally  to  cause 
either  gout,  rheumatism  or  catarrh.  Both  rheum  and  rheumatism 
have  a  common  etiology  and  pathology :  both  are  in  part  results 
of  local  cold  and  may  be  in  part  results  of  microbic  action ;  but 
uric  acid  is  the  important  factor  in  both,  and  if  it  is  removed  by 
solvents  or  kept  out  by  diet  neither  cold  nor  microbe  can  do  harm. 

The  fact  that  salicylates  prevent  catarrh  as  v^ell  as  rheumatism 
is  another  indication  of  the  etiology  of  the  former. 

If  there  is  vomiting,  either  apart  from  or  as  the  result  of  the 
drug,  it  must  either  be  given  up  entirely  or  administered  by  rectum, 
or  rubbed  on  the  skin  as  salicylate  of  methyl,  as  is  sometimes  done 
in  acute  rheumatism. 

Diet  must  contain  some  fish  or  egg,  and  some  wine  to  keep  up 
the  acidity. 

If  other  drugs  are  given  with  the  salicylates  they  must  be 
acids  or  salts  of  the  mineral  acids,  not  alkalies  or  alkaline  salts 
on  any  account. 

Salicylates  should  be  given  in  a  dose  of  60 — 90  grs.  per  day 
for  £|,n  adult  or  30  to  50  grs.  for  a  child;  say  salicylate  of  soda 
with  sp.  am.  aromat.  or  nux  vom.  or  salicylate  of  ammonia,  and 
a  carminative,  as  peppermint,  ginger,  or  Inf.  Gent.  Co.  gr.  x.  every 
four  hours  for  an  adult,  the  first  two  or  three  doses  being  at  shorter 
intervals ;  or  salicylic  acid  may  be  given  as  advised  by  De  Becker 
for  pneumonia  (see  Epitome  of  British  Medical  Journal,  1898, 
vol.  i.,  p.  87)  in  doses  of  30 — 40  grs.  for  a  child,  or  60 — 100  grs.  for 
an  adult  in  the  twenty-four  hours. 

He  advises  small  doses  every  hour  or  two  hours,  the  acid 
dissolved  in  hot  water  and  mixed  with  jam,  honey,  or  diluted  milk. 

I  do  not  think  such  frequent  doses  are  necessary  provided  the 
proper  quantity  is  given  in  the  twenty-four  hours,  and  if  the  doses 
are  frequent  at  first  so  as  to  get  up  the  power  of  the  drug  quickly 
as  in  acute  rheumatism.  In  these  respiratory  diseases  this  is  most 
important,  for  we  must  prevent  dyspnoea  and  cyanosis,  which  create 
conditions  unfavourable  to  the  action  of  the  salicylates.  For  adults 
the  acid  can  be  given  in  cachets ;  for  children  solution  in  hot  water 
and  milk  is  better,  and  it  should  always,  if  possible,  be  given  after 
food,  as  this  dilutes  the  irritant  acid  in  the  stomach  and  prevents 
irritation,  nausea,  and  vomiting,  with  failure  of  absorption  and. 
control. 

These  drugs  are  certainly  powerful  for  harm  as  well  as  good,  and 
may  cause  severe  collaemia  with  high  blood  pressure.  This,  acting 
with  the  block  in  the  pulmonary  circulation,  causes  rapid  dilatation 
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of  the  heart  and  collapse,  with  a  sudden  and  severe  fall  of  tempera- 
ture, though  with  proper  care  this  should  never  occur. 

Captain  W.  E.  Beyts  tells  me  he  has  got  many  good  results  in 
pneumonia  by  a  modification  of  the  above  treatment ;  he  not  only 
gives  salicylates  internally  but  applies  them  freely  to  the  surface  of 
the  chest  as  an  ointment  (containing  sodii  salicyl.  gr.  xx.  to 
gr.  XXX.,  to  5  i.  of  vaseline)  with  an  ioebag,  or  cold  in  other  form, 
over  that. 

In  causation  of  pneumonia  it  is  interesting  to  remember  bow 
often  this  trouble  affects  the  seats  of  old  lesions  or  follows  a  local 
injury,  thus  resembling  all  uric  acid  irritations  of  fibrous  tissues. 
I  remember  seeing  a  man  who  had  quite  a  definite  lobar  pneumonia 
in  one  apex  (I  think  the  left)  which  resolved  in  the  ordinary  way, 
the  crisis  on  the  seventh  day.  This  man  gave  a  history  of  having 
had  a  previous  pneumonic  attack  affecting  the  same  spot,  and  in 
this  instance  it  followed  closely  on  an  injury  by  a  blow  from  the 
shaft  of  a  hansom  cab.  In  my  own  experience  I  have  not  been 
able  to  distinguish  between  a  pneumonia  due  to  one  cause  and  that 
due  to  another,  nor  have  I  seen  any  case  of  which  it  could  be  said, 
as  it  can  be  of  pyamia,  that  it  was  due  to  a  microbe  and  could  not 
be  affected  by  salicylates.  So  far  as  I  know,  all  cases  seen  early 
and  treated  properly  by  salicylates,  or  other  solvents  of  uric  acid, 
appear  to  do  well  with  this  treatment. 

My  experience  shows  that  if  the  salicylates  are  given  with  know- 
ledge of  the  above  facts,  they  will  give  as  good  results  in  these 
diseases  as  in  acute  rheumatism.  Almost  the  same  precautions 
must  be  adopted,  though  the  presence  of  dyspnoea  is  an  additional 
hindrance  to  their  best  action,  and  necessitates  further  precautions 
in  the  case  of  chest  trouble. 

We  shall  understand,  considering  the  causation  of  delirium  as 
given  on  p.  322,  how  salicylates  sometimes  cause  these  conditions, 
for  if  the  heart  is  weak  or  merely  debilitated  as  in  anaemia,  the 
salicylate  by  causing  coUaemia  may  overpower  it  in  this  way  and 
the  resulting  fall  of  blood  pressure  may  in  some  people  give 
rise  to  delirium.  I  have  had  several  cases  where  it  was  easy  to 
demonstrate  that  with  the  delirium  went  heart  failure  and  sub- 
normal blood  pressure,  though  there  was  collsemia  and  the  capillary 
reflux  was  slow. 

The  alternative  treatment  by  alkali  (which  also  produces  good 
results,  and  is  not  contraindicated  by  dyspncea  and  cyanosis)  is  to 
give  sodii  bicarb,  to  get  the  urine  alkaline  and  keep  it  so  until  the 
temperature  is  normal,  in  three  or  four  days.    Then  stop  the  alkali 
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and  give  a  litble  belladonna  and  a  carminative  to  diminish  secretion 
and  complete  the  cure.  The  temperature  u^der  alkali  often  reaches 
normal  in  a  few  days,  but  not  so  quickly  as  under  salicylate,  for  the 
salicylate  is  helped  by  the  fever  to  dissolve  and  eliminate  uric  acid, 
while  the  alkali  must  overcome  the  fever  and  its  high  acidity  before 
it  can  act.  Hence  the  importance  of  giving  alkali  freely  at  first  to 
alkalise  the  urine.  As  the  acidity  of  the  urine  in  an  adult  is  from 
the  equivalent  of  50  to  70  grs.  of  oxalic  acid  a  day,  no  dose  of 
alkali  less  than  50  to  70  grs.  in  the  twenty-four  hours  is  of  any 
use,  and  considerably  more  may  be  needed. 

In  some  of  these  cases  of  bronchitis  it  is  clear  that  if  there  are 
any  microbes  they  are  unimportant.  In  many  it  is  evident  that  the 
rdle  of  the  microbe  is  to  precipitate  uric  acid  and  to  flourish  in  that 
precipitation  ;  clinical  evidence  becomes  daily  stronger  that  by 
keeping  out  the  uric  acid  factor  we  prevent,  and  by  sweeping  it  out 
with  solvents  we  cure. 

To  be  as  nearly  as  possible  free  from  excess  of  uric  acid  means  a 
condition  in  which  neither  cold  nor  microbe,  nor  the  two  combined, 
can  produce  a  local  gout  of  the  fibrous  tissues  of  the  respiratory 
mucous  membrane,  and  this  explains  the  observed  immunity  of  those 
who  live  on  a  uric-acid-free  diet.  To  be  free  from  the  attacks  of 
these  and  other  microbes  it  is  advisable  to  be  well  nourished  as  well 
as  free  from  excess  of  uric  acid. 

Asthma  is  a  collaemic  disease,  to  be  treated  and  relieved  by 
precipitants,  but  it  also  can  be  prevented  by  uric-acid-free  diet. 
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CHAPTER  X. 


Dyspepsia  and  Gout  op  the  Intestines. 

In  the  uric  acid  headache,  when  pain  is  severe  and  mental 
and  bodily  exertion  almost  impossible,  when  skin  and  extremities 
are  cold  and  urine  scanty,  there  is  good  reason  to  believe  that  the 
circulation  is  equally  defective  in  the  glands  and  mucous  membranes 
of  the  digestive  system. 

For  the  saliva  is  obviously  scanty,  and  there  are  well-known 
facts  which  render  it  probable  that  gastro-intestinal  digestion  is 
almost  at  a  standstill.  The  cases  mentioned  in  chapter  vii.  must, 
I  thiuk,  go  towards  proving  that  this  is  so  in  some  epileptic  fits ; 
and  it  is  common  experience  with  those  who  see  much  of  migraine 
and  similar  *'  bilious  attacks  '*  that  food  may  be  vomited  after  several 
hours  sojourn  in  the  stomach  in  a  totally  undigested  condition.  I 
suggest  that  this  is  due  to  the  defective  circulation  in  the  glands 
and  mucous  membranes  concerned,  produced  by  excess  of  uric  acid 
in  the  blood,  and  that  a  bilious  attack  is  a  mixture  of  dyspepsia  and 
collsBmia,  a  vicious  circle  in  which  the  one  first  on  the  scene  pro- 
duces the  other.  Dyspepsia  may  be  first  and  will  produce  coUsemia ; 
or  collaemia,  due  to  such  a  cause  as  fatigue,  for  instance,  will  produce 
dyspepsia. 

A  poist  bearing  on  this  pathology  is  recorded  in  a  letter  in  the 
Lancet,  1898,  vol.  ii.,  p.  1240,  over  the  initials  "G.  C.  L.,"  and 
appears  to  be  a  personal  experience. 

He  has  signs  of  a  dilated  stomach  which  come  especially  when 
he  is  '*  headachy  '*  and  which  he  connects  with  **  neurasthenia." 

He  gets  the  same  if  he  takes  too  much  fluid,  especially  with 
meals. 

For  **  headachy  '*  I  think  we  may  read  coUsemic  defective  capil- 
lary circulation  and  high  blood  pressure  causing  headache. 

These  conditions  in  the  stomach  produce  defective  secretion, 
digestion  and  absorption,  possibly  also  defective  tone  of  the 
stomach  muscles.    The  rest  is  mechanical. 
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In  the  British  Medical  Journal,  vol.  i.,  p.  345,  is  a  lecture  by 
Dr.  H.  A.  McCallum  on  "Visceroptosis,"  in  which  he  points  out 
that  the  debility  which  leads  to  displacement  of  certain  abdominal 
and  pelvic  organs  is  in  many  cases  but  a  sign  or  symptom  of  neur- 
asthenia. This  has  specially  interested  me  because  I  have  long 
known  that  more  or  less  temporary  dilatation  of  the  stomach  is 
very  constant  in  conditions  of  collaemia,  and  others  have  pointed 
out  that  the  dilatation  of  the  stomach  increases  or  diminishes 
with  the  severity  of  the  collsamia.  I  have  noticed  that  in  a  con- 
siderable number  of  such  cases  the  right  kidney  is  apt  to  be  unusu- 
ally movable  and  can  often  be  felt ;  but  whether  the  stomach  has  any 
action  in  dragging  down  the  kidney  or  whether  the  kidney  has  any 
effect  in  displacing  the  stomach  I  am  not  able  to  say.  I  can  only 
answer  for  it  that  the  two  conditions  are  frequently  associated. 
Again,  conditions  of  chronic  collaemia,  producing  almost  universal 
deficiency  of  nutrition,  must  no  doubt  result  in  debility  of  all  the 
muscle  structures,  and  among  others  the  muscles  in  the  walls  of 
the  abdomen.  We  may,  then,  get  a  large  number  of  organs  suffering 
more  or  less  from  relaxation  or  displacement.  In  the  conditions 
treated  of  by  Dr.  McGallum  he  points  out  that  all  cases  can  obtain 
a  symptomatic  cure  by  a  thorough  course  of  Weir  Mitchell  treat- 
ment, in  which  care  is  taken  that  the  abdominal  wall  is  thoroughly 
built  up,  but  this  treatment  must  of  necessity  be  a  mere  palliative 
if  the  conditions  originated  in  uric  acid  coUsBmia  and  its  effects  on 
the  circulation  and  muscle  power. 

The  feeding  up  clears  the  blood  of  uric  acid  temporarily,  the 
massage  strengthens  the  muscles  but  for  a  time  also,  and  only 
the  treatment  of  the  uric  acid  factor  can  produce  a  permaneat 
result. 

It  is  clear  that  such  defective  circulation  will  account  for  the 
failure  to  digest  and  absorb  either  food  or  drugs,  an^  also  for 
the  putrefactive  processes  which,  under  these  conditions,  take  the 
place  of  digestion,  they  in  their  turn  accounting  for  the  changes 
in  the  urinary  constituents  noticed  in  epilepsy  by  Drs.  Herter 
and  Smith  (p.  266) ;  possibly  also  for  the  somewhat  similar  evi- 
dence of  intestinal  putrefaction  met  with  in  some  conditions  of 
anaemia  (see  chapter  xii.).  We  shall  see  in  chapter  xii.  that  they 
probably  explain  the  causation  of  oxaluria  and  its  frequent  associa- 
tion with  dyspepsia  and  hsBmoglobinuria. 

The  foetid  motions  met  with  in  dyspepsia,  bilious  attacks  and 
diarrhoea  are,  I  think,  very  often  due  to  collaemic  putrefaction. 

In  chapter  xii.  I  give  notes  of  a  case  in  which,  with  these  dia- 
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turbances  of  the  circulation  in  stomach  and  intestines,  there  was 
distinct  evidence  of  congestion  and  enlargement  of  the  liver,  associ- 
ated in  some  attacks  with  a  temporary  albuminuria. 

I  mention  this  to  show  the  possible  effects  of  the  circulatory 
disturbances  of  coUsemia  on  the  liver  (we  can  already  demonstrate 
their  effects  on  the  kidneys)  and  to  draw  attention  to  the  close  time 
relationship  between  these  troubles,  a  relationship  which  I  hope  to 
show  has  its  foundation  in  community  of  causation.  This  must  be 
my  excuse  if  in  the  chapters  treating  of  these  conditions  I  am  driven 
to  occasional  repetition. 

My  main  point  in  this  present  chapter  can  be  demonstrated  by  a 
simple  experiment.  Let  anyone  swallow  a  few  grains  of  saUcylate 
of  soda  and  watch  how  long  it  takes  for  the  reaction  with  per- 
chloride  of  iron  to  appear  in  his  urine.  Under  normal  conditions 
it  may  be  found  in  from  seven  to  ten  minutes.  Let  the  experiment 
be  repeated  when  blood  pressure  is  above  normal,  with  headache, 
bilious  attack,  or  other  form  of  gastric  upset,  when  the  pulse  is  slow 
and  urine  scanty.  The  reaction  in  the  urine  does  not  then  appear 
for  a  considerable  time,  possibly,  as  in  the  case  of  epilepsy  men- 
tioned before,  not  for  hours  (see  p.  268).  The  hourly  excretion  of 
urea  might  here,  as  in  Bright* s  disease,  be  used  as  a  test  of  the  good 
or  bad  condition  of  the  gastric  circulation  (see  chapter  xiii.). 

Failure  of  gastric  digestion  and  absorption  is  not  only  a  result 
of  collaemia  and  its  circulatory  changes ;  it  is  a  cause  of  further 
collsemia,  for  the  failure  of  digestion  and  absorption  diminishes  the 
blood's  income  of  tissue  foods  and  acid-forming  substances,  and 
this,  added  to  the  deficient  circulation  in  all  the  great  metabolic 
tissues,  tends  towards  a  feebler  metabolism  with  lessening  formation 
of  urea,  and  of  acids  and  acid  salts,  and  growing  alkalinity  of  the 
blood  and  tissue  fluids,  which  thus  become  better  solvents  of  uric 
acid,  and  will  take  up  more  as  it  becomes  available. 

From  collsemia  to  dyspepsia  and  from  dyspepsia  to  coUsemia, 
we  get  a  vicious  circle  which  tends  to  extend  and  drag  the  patient 
down  to  lower  conditions  of  digestion  and  metabohsm.  This  must 
be  completely  broken  through  before  general  improvement  is  possible. 

In  the  British  Medical  Journal,  1905,  vol.  i.,  p.  347,  is  an 
article  by  Dr.  ^|  Batty  Shaw  and  Mr.  B.  H.  Tribe  on  **  Becurrent 
Vomiting  in  Children,"  showing  that  this  is  a  disease  which  very 
often  turns  later  into  migraine,  and  that  excess  of  the  alloxur 
bases — uric  acid  or  xanthin — has  been  found  by  several  observers 
in  the  urine  of  such  cases.  Their  record  leaves  me  little  doubt 
that  the  poison  is  really  uric  acid,  and  these  cases  are  but  develop- 
ments of  special  symptoms  in  the  migraine  picture. 
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I  believe  that  children  to  the  age  of  8  or  9,  though  they  have 
bilious  attacks  and  all  the  main  symptoms  of  migraine,  may  be  free 
{rom  headache,  because  the  heart  is  not  strong  enough  nor  blood 
pressure  high  enough  to  produce  intracranial  pressure  and  pain. 
About  the  age  of  8  tbey  may  have  these,  and  may  then  suffer 
from  typical  attacks  of  migraine,  while  before  this  they  may  suffer 
from  recurrent  vomiting  and  other  symptoms  described  by  these 
authors.  Similarly  v^e  see  among  adult  patients  a  certain  number 
who  suffer  from  all  phenomena  of  the  migraine  attack  except  the 
headache  itself — the  biliousness,  the  vomiting,  the  failure  to  digest, 
the  congested  liver,  are  all  present,  and  we  shall  find  probably  that 
blood  pressure  is  high.  There  are  undoubtedly  some  people  whose 
heads  are  fortunately,  or  unfortunately,  so  constructed  that  no  blood 
pressure  ever  likely  to  occur  will  cause  pain. 

In  migraine,  epilepsy,  and  coUssmia  having  similar  causation, 
the  authors  notice  the  evidence  of  intestinal  putrefactive  products, 
the  causation  of  which  in  the  case  of  headache  and  epilepsy  I  have 
discussed.  In  an  illustration  given  one  notices  the  great  extent  to 
which  wasting  has  been  carried,  and  another  point  of  great  interest 
is  that  several  of  those  whom  they  quote  have  laid  great  stress  on 
the  value  of  a  large  dosage  of  alkali,  especially  bicarbonate  of  soda. 

Their  record,  and  especially  the  extreme  debility  and  wasting 
met  with  in  these  cases,  suggest  what  I  have  often  previously 
suspected,  that  many  of  the  marasmic  conditions  met  with  in 
young  children  (apart  from  tubercle  or  other  organic  disease) 
may  originate  in  similar  toxic  conditions  produced  by  uric  acid  or 
xanthin.  I  have  noticed  that  in  cases  of  marasmus  the  substitu- 
tion of  a  natural  diet  containing  vegetables  and  fruit,  and  the 
abstinence  from  such  poisons  as  meat,  meat  extracts  and  meat 
soups,  has  been  followed  by  considerable  improvement,  and  even 
in  summer  diarrhoea,  that  most  hopeless  and  fatal  of  children's 
diseases,  some  good  may  be  done  in  this  direction.  With  regard  to 
marasmic  conditions  pure  and  simple,  we  have  in  the  effects  pro- 
duced by  uric  acid  two  important  factors  which  may  explain  a 
large  part  of  its  phenomena.  When  we  have  chronic  intestinal 
catarrh,  which  is,  like  all  other  catarrh,  a  symptom  of  rheumatism » 
we  have  the  very  defective  digestion  and  absorption  of  food,  both 
gastric  and  intestinal,  as  the  invariable  accompaniment  of  every 
collsemic  attack  or  uric  acid  storm.  The  intestinal  catarrh  would 
undoubtedly  be  greatly  relieved  by  alkaline  treatment,  and  I  have 
long  known  that  bicarbonate  of  soda  was  a  useful  addition  to  the 
bismuth  mixtures  so  often  used.     Indeed,  the  bicarbonate  of  soda 
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is  often  more  usefal  than  the  hismuth.  Eventually  the  bicarbonate 
of  soda,  by  eliminating  uric  acid,  will  bring  about  free  capillary 
circulation,  and  thus  further  a  more  satisfactory  state  of  digestion 
and  absorption  from  the  stomach  and  intestines.  If  this  is  the 
pathology  of  these  interesting  cases  we  have  no  difficulty  in  under- 
standing why  so  many  observers  have  noted  that  they  eventually 
develop  into  migraine  in  later  life,  and  there  is  strong  reason  to 
believe  that  a  correct  uric-acid-free  diet  taken  in  earliest  years 
would  prevent  both  sorts  *of  trouble,  and  that  many  cases  of 
marasmus  or  diarrhoea  now  almost  hopeless  would  be  prevented. 

Again,  in  the  primary  disturbance  of  gastric  digestion  putrefac- 
tion may  supervene,  and  masses  of  food  in  this  condition  act  as 
irritants  in  the  lower  portions  of  the  intestinal  tract,  exciting  more 
or  less  local  inflammation  and  diarrhoea. 

In  these  conditions  I  believe  mercury  and  its  salts  act,  not  as 
local  disinfectants  within  the  intestinal  mucous  membranes,  but  by 
absorption  into  the  blood,  clearing  it  of  uric  acid,  with  which  they 
form  insoluble  compoimds.  Digestion  and  assimilation  are  thus 
allowed  to  proceed,  because  the  capillary  circulation  throughout  the 
intestines  is  restored,  and  putrefactive  formations  soon  cease. 

There  may  still  be  patches  of  gastro-intestinal  irritation  due  to 
the  presence  of  the  products  of  putrefaction  and  fermentation  ;  and 
some  diarrhoea  may  continue  from  this  cause.  There  will  also  remain 
some  general  loweriag  of  nutrition  and  debility,  and  some  anaemia, 
which  will  require  special  treatment  in  addition  to  keeping  the  blood 
clear  of  uric  acid. 

But  supposing  that  before  the  process  has  been  stopped  intestinal 
irritation  has  become  considerable,  passing  in  some  places  even  into 
slight  inflammation,  it  is  clear  that  when  by  mercury  or  other  drugs 
we  clear  uric  acid  from  the  blood  we  may  very  .probably  get  a  con- 
centration of  it  in  the  tissue  fluids  round  about  such  foci  of  irrita- 
tion, and  this  will  be  still  more  liable  to  occur  if,  as  the  result  of 
disturbed  digestion,  there  lias  been  fermentation  with  'excessive 
formation  of  acids,  rendering  the  intestinal  mucous  membranes 
more  acid  than  usual. 

Such  a  concentration  of  urates  in  the  flbrous  walls  of  inflamed 
areas  of  intestine,  as  they  concentrate  round  the  slightly  alkaline 
fiibrous  tissues  in  joints,  and  in  the  liver,  spleen,  and  kidney  (in 
several  of  which  they  may  be  present  in  quantities  visible  to  the 
naked  eye),  constitutes  what  I  have  named  gout  of  the  intestines 
(Practitioner,  vol.  i.,  no.  1,  1893),  and  forms,  I  believe,  the 
anatomical  condition  behind  such  troubles  as  colic,  enteralgia, 
enteritis  and  not  a  few  cases  of  typhlitis  or  appendicitis. 
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If  there  are  present  suoh  fooi  of  intestinal  irritation  as  the 
result  of  dyspepsia,  with  putrefaction  or  fermentation  of  food 
substances,  at  a  time  when  a  dose  of  mercury  drives  uric  acid 
out  of  the  blood,  it  is  little  wonder  that  by  further  concentrating 
the  urates  round  the  intestinal  lesion  the  mercury  should  greatly 
aggravate  the  trouble  and  produce  severe  gout  of  the  intestines. 

We  have  the  evidence  of  Sir  A.  Garrod  and  others  that  urates 
may  thus  produce  severe  inflammation  of  the  intestinal  walls,  and 
eventually  be  deposited  there  in  such*quantity  as  to  form  visible 
concretions. 

Sir  A.  Garrod  gives  notes  of  the  case  of  a  gouty  man,  aged  50, 
where,  after  exposure  to  cold,  gout  retroceded  to  the  intestines, 
producing  intense  inflammation  of  the  last  18  inches  of  the  ileum, 
as  found  after  death  {**  Gout  and  Rheumatic  Gout,"  Ed.  iii.,  p.  439). 

Sir  Dyce  Duckworth  says :  "  Professor  Hayem  has  recorded  a 
case  where  enteritis  occurred,  the  villi  being  strewn  ^with  small 
uratic  incrustations  " ;  and  further  on :  **  Severe  coUc,  tympanitic 
distension,  enteralgia,  and  diarrhcea  are  sometimes  distinctly  refer- 
able to  gouty  disorder  "  ("  A  Treatise  on  Gout,"  p.  89). 

From  these  remarks  it  might  be  supposed  that,  though  the 
conditions  mentioned  occasionally  occur  as  the  results  of  gout, 
they  are  rare,  and  therefore  of  little  clinical  importance. 

My  clinical  and  experimental  experience  has,  however,  convinced 
me  otherwise.  I  believe  a  very  large  number  of  cases,  such  aa  I 
have  mentioned,  are  neither  more  nor  less  than  a  §out  of  the  walls 
of  the  intestinal  tube,  and  that  a  knowledge  of  their  true  pathology 
places  us  in  a  position  to  effect  a  satisfactory  cure  with  the  drug, 
giving  the  best  results  in  cases  of  arthritis  due  to  uric  acid. 

I  am  inclined  to  regard  maay  cases  of  slight  intestinal  oolio 
with  marked  flatulence  as  minor  conditions  of  the  same  thing. 
These  conditions  are  often  produced  by  cold  or  acids  (urio  acid 
precipitants),  and  relieved  by  alkalies  or  salicylates  (urio  acid 
solvents). 

Such  colic  or  enteritis  can  be  produced  by  certain  drugs,  all  of 
which  have  the  same  action  on  uric  acid,  viz.,  that  of  driving  it 
out  of  the  blood  into  the  tissues.  Prominent  among  these  are  the 
metals,  mercury,  lead,  and  zinc,  all  of  them  forming  insoluble  com- 
pounds with  uric  acid.  I  believe  that  lead  colic  can  be  as  sac- 
cessfully  treated  by  salicylates  as  gouty  arthritis,  and  that  it  is 
simply  an  enteralgia  or  enteritis,  produced  by  the  irritant  effeots 
of  urate  of  lead  in  the  intestinal  walls.  The  same  result  can  be 
produced  by  urate  of  mercury,  urate  of  zinc,  or  even  urate  of  soda. 
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It  was  my  personal  experience  that  first  directed  my  attention 
to  these  points,  for  some  years  ago  (1889  or  1890)  I  noticed  that 
when  I  was  suffering  from  gastro-intestinal  trouble,  such  as  that 
which  commonly  produces  an  attack  of  uric  acid  headache 
(migraine),  and  treated  this  by  taking  a  small  dose  of  calomel, 
I  sometimes  produced  pretty  severe  intestinal  pain,  generally 
located  in  or  about  the  right  iliac  fossa. 

On  one  occasion  when  a  small  dose  of  calomel  (gr.  i.)  acted 
thus,  I  thought  the  purgative  action  had  been  insufficient  and  that 
a  larger  dose  was  indicated ;  the  result,  however,  was  to  produce 
very  severe  pain  which  confined  me  to  bed  for  several  days,  and 
even  suggested  typhlitis. 

I  then  knew  little  about  gout  of  the  intestines,  and  nothing  at 
all  about  the  solubilities  of  the  urates  of  mercury ;  hence,  beyond 
a  mental  note  to  avoid,  as  far  as  possible,  the  use  of  calomel,  the 
lesson  was  lost. 

A  year  or  two  later,  when  taking  cocaine  for  purposes  of  experi- 
ment, I  was  surprised  to  find  that  it  was  followed  on  several 
occasions  by  a  somewhat  similar  pain ;  and  this,  partly  due,  I 
think,  to  cocaine,  and  partly  the  result  of  cold  and  occasionally 
wet  feet,  became  chronic  with  relapses,  and  awakened  my  old  fear 
of  typhlitis. 

I  consulted  a  friend,  and,  at  his  suggestion,  was  deciding  to  take 
several  months  rest  and  change  of  climate,  when  I  chanced  (still 
following  out  my  experiments  to  some  extent,  or  possibly  prompted 
by  previous  experiences)  to  take  a  few  doses  of  salicylate  of  soda. 
The  effect  was  magical ;  the  pain  was  better  soon  after  the  first 
dose,  and  in  two  days  was  gone  for  good. 

I  saw  that  I  was  not  suffering  from  serious  organic  disease 
(though  it  is  serious  enough  when  not  treated  as  gout),  but  from  a 
gout  of  the  c8BCum  accompanied  by  a  certain  amount  of  colic, 
enteralgia  aud  enteritis,  and  when  I  afterwards  found  out  the 
insolubility  of  the  urates  of  mercury  I  understood  why  this  metal 
had  produced  the  pain  on  a  previous  occasion  and  why  salicylate 
of  soda  had  cured  it  so  completely. 

I  have  had  no  further  anxiety  on  the  score  of  this  intestinal 
disorder.  It  has  recurred,  and  I  will  undertake  to  produce  it  at 
any  time  with  the  drugs  I  shall  mention  presently.  But  I  can  put 
an  end  to  it  in  a  few  hours'  time  by  means  of  salicylate  of  soda. 

One  of  the  first  uses  I  made  of  this  knowledge  was  to  apply  the 
same  argument  to  lead  colic,  due  to  another  metal  whose  urate  is 
insoluble  (Garrod).    I  have  shown  that,  like  mercury,  it  diminishes 
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the  excretion  of  uric  acid  and  clears  it  out  of  the  blood,  and,  like 
mercury,  it  produces  intestinal  irritation  and  colic.  If  this  is  so, 
salicylate  of  soda  should  be  useful. 

In  all  cases  where  I  could  give  it  this  has  appeared  to  be  so, 
for  the  symptoms  cleared  up  steadily,  the  patients  doing  fully  as  well 
as  under  any  other  treatment  known  to  me.  Colic  in  which  there  is 
no  sign  of  the  presence  of  lead  will  generally  yield  to  salicylate  of 
soda  more  quickly  than  to  anything,  and  I  have  treated  many  cases 
that  were  clinically  typhlitis  in  the  same  way,  with  every  reason  for 
satisfaction. 

One  of  these  was  a  relative  of  my  own,  a  member  of  the  pro- 
fession. I  heard  that  he  was  ill  with  what  sounded  like  typhlitis 
and  that  he  had  taken  a  dose  of  calomel  shortly  before  the  attack. 
It  struck  me  that  this  was  a  repetition  of  my  own  experiences,  and 
I  persuaded  him  to  let  me  add  a  little  salicylate  of  soda  to  the 
mixture  he  was  taking. 

The  result  was  as  satisfactory  as  in  my  own  case ;  he  at  once 
began  to  improve  and  in  two  or  three  days  he  was  up  and  about, 
while  prior  to  the  administration  of  this  drug  it  appeared  probable 
that  his  illness  would  be  a  matter  of  weeks. 

The  history  of  this  case  is  as  follows  :  After  one  or  two  rather 
extensive  dinners  and  champagne,  he  had  a  little  digestive  disturb- 
ance, and  with  the  intention  of  putting  this  right  he  took  a  ifiw 
grains  of  calomel,  and  a  few  hours  later  was  seized  with  violent 
pain  in  the  right  iliac  region.  The  pain  came  in  attacks  which 
were  worse  at  night  and  caused  nausea.  There  was  ill-defined 
fulness,  with  tenderness,  and  temperature  about  100^  F.  He  lay 
in  bed  often  groaning  with  pain  and  with  warm  poultices  constantly 
applied ;  a  mixture  containing  nepenthe  and  carminatives  was  given 
and  a  nurse  obtained. 

This  was  the  condition  of  things  when,  with  the  concurrence  of 
the  neighbour  who  was  looking  after  him,  I  added  salicylate  of  soda 
to  the  mixture. 

There  was,  I  think,  no  doubt  in  our  minds  that  we  were  deaUoig 
with  typhlitis,  or  a  condition  so  like  it  that  it  deserved  the  utmost 
respect,  but  I  felt  no  doubt  from  the  history  of  its  causation  that  it 
would  yield  to  salicylate  of  soda,  and  this  proved  to  be  so. 

Among  drugs  which  have  from  time  to  time  produced  somewhat 
similar  intestinal  troubles  in  myself  are,  in  addition  to  lead  and 
mercury,  zinc  (which  I  have  taken  as  the  sulphate  and  as  the 
phosphide).  Dr.  Ringer  mentions  zinc  colic  ("Therapeutics,** 
Ed.  xii.,  p.  254) ;  and  copper,  of  which  he  says  (p.  252) :  •*  Ck)pper 
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salts  taken  for  a  considerable  time  in  small  quantities  are  said  to 
give  rise  to  a  condition  not  unlike  that  produced  by  lead,  for 
example,  colic  with  alternating  constipation  and  diarrhoea,  and  it  is 
even  said  paralysis  of  the  upper  extremities,  indistinguishable  from 
that  of  lead ''  (see  also  a  note  on  the  effect  of  peas  coloured  with 
copper,  in  the  Lancet,  1892,  yoI.  i.,  p.  1445). 

I  have  had  a  patient  who  worked  in  brass,  and  had  troubles 
resembling  uric  acid  headache  which  she  attributed  to  her  work. 
What  is  described  as  brass-worker's  ague  has  many  points  of 
resemblance  to  a  severe  attack  of  migraine.  In  these  cases  head- 
ache was  no  doubt  due  to  an  overflow  of  uric  acid  into  the  blood 
from  that  which  had  previously  been  retained  in  insoluble  com- 
bination with  copper.  We  can  see  that  the  paralyses  originated  in 
neuritis  caused  by  the  stasis  and  thrombosis  of  the  collsemic  circula- 
tion, just  as  these  processes  are  seen  in  the  retina  in  migraine  (see 
p.  212).  And  we  know  that  urate  of  copper  is  insoluble,  for  a 
process  for  estimating  uric  acid  is  founded  on  the  fact  (Arthaud 
and  Butte,  British  Medical  Journal,  1890,  vol.  i.,  p.  495).  The 
parallel,  therefore,  with  lead  and  mercury  is  complete. 

In  the  Epitome  of  the  British  Medical  Journal,  1902,  vol.  i., 
p.  33,  there  is  the  record  of  a  patient  who,  having  had  his  appendix 
removed,  yet  suffered  again  (obviously  not  now  in  the  appendix  but 
in  the  neighbouring  fibrous  tissues),  and  was  found  to  be  the  subject 
of  lead  colic ;  also  a  still  more  interesting  case  in  which  an  attack 
"  began  as  a  typical  lead  colic  and  ended  fatally  some  days  later 
with  perforated  appendix  ** ;  and  the  record  proceeds :  **  The  question 
is  asked  if  by  any  chance  plumbism  might  not  of  itself  be  the  cause 
of  appendicitis.'* 

My  reply  would  be  :  **  Certainly,  and  not  lead  only  but  any  of  the 
other  metals  mentioned,  also  cold,  acids,  food  residues,  local  irri- 
tation and  inflammation,  however  caused,  anything,  in  fact,  that 
will  precipitate  uric  acid  into  the  fibrous  tissues." 

I  have  mentioned  the  pain  produced  by  cocaine;  cocaine  also 
diminishes  the  excretion  of  uric  acid,  and  acids,  nux  vomica  and 
sulphates,  especially  sulphate  of  soda,  occasionally  act  in  the  same 
way  and  cause  similar  intestinal  pain.  Exposure  to  cold,  or  cold 
feet  in  winter,  occasionally  produces  the  same  result,  and  all  these 
factors  have  the  same  action  on  uric  acid ;  they  diminish  its  excre- 
tion in  the  urine,  clear  it  out  of  the  blood  and  drive  it  into  the  liver, 
spleen  and  fibrous  tissues,  especially  into  any  fibrous  tissues  where 
the  alkalinity  is  diminished  by  previous  irritation  or  inflammation. 
They  produce  this  effect  on  uric  acid  either  by  forming  insoluble 
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compounds  with  it,  as  in  the  case  of  the  metals,  or  they  diminish 
the  solvent  powers  of  the  blood  by  lessening  its  alkalinity,  and  under 
slightly  different  conditions  any  of  them  may  produce  gout  of  a 
joint  instead  of  gout  of  the  intestines. 

No  one,  I  suppose,  will  deny  that  there  is  a  large  amount  of 
fibrous  tissue  in  the  walls  of  the  intestines,  and  if  the  fibrous 
tissues  in  fascia,  tendons,  and  joints,  and  those  in  the  respiratory 
and  upper  digestive  passages  are  liable  to  the  deposit  of  urates 
when  alkalinity  is  diminished  by  cold,  injury  or  irritation,  I  see 
no  reason  why  the  fibrous  walls  of  the  intestines  should  not  be 
affected  in  the  same  way. 

The  case  quoted  from  Sir  A.  Grarrod's  book  might  have  a 
causation  somewhat  as  follows : — 

A  gouty  maji  has  more  or  less  acute  intestinal  irritation  (of 
dyspeptic  origin)  causing  some  nausea;  this  produces  collaemia; 
on  this  follows  exposure  to  cold,  which  raises  acidity  and  drives 
the  urate  out  of  the  blood  again,  and,  as  in  other  cases,  a  large 
amount  of  it  goes  into  that  piece  of  fibrous  tissue  which  is  most 
irritated  and  least  alkaline — in  this  case  the  fibrous  structure  in 
the  walls  of  the  last  eighteen  inches  of  the  ileum ;  by  this  extra 
urate  the  irritation  is  still  further  increased,  acute  gouty  inflam- 
mation of  this  portion  of  intestine  ensues,  and  becomes  so  serious 
as  to  cause  death. 

I  have  no  doubt  that  if  an  extract  had  been  made  of  this  por- 
tion of  the  ileum  it  would  have  contained  far  more  urate  than  an 
equal  weight  of  any  other  portion  of  the  intestines.  We  see  from 
the  points  mentioned  by  Sir  Dyce  Duckworth  (previous  quota- 
tion) that  the  gout  may  proceed  until  the  deposit  of  urate  is 
visible. 

I  had  an  opportunity  of  testing  a  piece  of  inflamed  intestine 
for  uric  acid  in  the  case  of  Alice  C,  aged  12,  admitted  under  my 
care  at  the  Koyal  Hospital  for  Children  and  Women  on  Novem- 
ber 11,  1895, 

She  had  been  suffering  from  appendicitis  or  perityphlitis  for 
some  three  weeks,  and  this  had  probably  gone  on  to  suppuraiioQ 
before  she  was  seen. 

As  her  condition  was  unfavourable  for  operation,  she  was  put  on 
sahcylate  of  soda,  given  by  rectum ;  but.  this  did  not  produce  any 
marked  effect,  and  she  died  with  general  peritonitis.  Probably  the 
sahcylate  failed  because  suppuration  had  already  taken  place.  In 
my  experience  it  is  useless  in  gouty  arthritis  when  this  is  the  case. 
At   the  post-mortem  a  local  abscess  round  the  appendix   was 
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found,  which  had  burst  into  the  general  peritoneal  cavity  shortly 
before  death. 

I  took  a  portion  of  the  csdoum  with  the  appendix  at  the  seat 
of  the  local  abscess,  and  also  a  portion  of  the  colon  from  the 
opposite  side  of  the  abdomen  near  the  splenic  flexure,  and  tested 
them  for  uric  acid  in  the  ordinary  way. 

I  found  in  the  portion  of  caecum  and  appendix  *053  gr.  of  uric 
acid  per  ounce,  but  in  the  splenic  flexure  so  little  that  I  could  not 
feel  certain  that  there  was  any ;  while  in  the  extract  of  caecum  the 
precipitate  with  nitrate  of  silver  was  quite  visible. 

It  is  probable  that  the  pus  of  the  local  abscess  would  have 
contained  more  uric  acid  had  we  secured  it,  and  tl^  the  inflamed 
intestine  would  have  contained  more  earlier  in  the  disease. 

I  lay  no  weight  on  my  results  in  this  single  case,  but  record 
it  with  the  object  of  getting  others  to  repeat  my  observation  when- 
ever they  have  a  chance,  either  in  perityphlitis  or  the  colic  produced 
by  lead  or  other  metals. 

We  have  some  evidence  pointing  in  the  same  direction  in  the 
part  of  the  intestine  commonly  affected  ;  why  should  the  last 
eighteen  inches  of  the  ileum  or,  in  my  experience,  the  caecum 
and  lower  ileum,  be  the  parts  affected? 

I  suggest  that  the  reaction  of  the  intestinal  contents  has 
something  to  do  with  it ;  it  is  well  known  that  those  of  the  large 
intestine  have  an  acid  reaction,  and  it  is  not  improbable,  that 
alkalinity  is  diminished  in  the  small  intestines  before  the  ileo-caecal 
valves  are  reached. 

M.  Bouchard  (**  Le9ons  sur  les  Auto-intoxications,"  p.  172)  has 
shown  that  in  certain  dyspeptic  conditions,  especially  in  dilatation 
of  the  stomach,  there  is  an  excess  of  acid  throughout  the  whole 
intestinal  canal,  and  such  acidity  may  cause  local  irritation  and 
thus  form  the  starting  point  for  a  concentration  of  urates  in  the 
intestinal  walls  and  an  attack  of  gout. 

Any  local  irritation  due  to  impacted  faeces  or  foreign  bodies  may 
act  thus,  setting  up  a  local  inflammation  with  fall  of  alkalinity, 
which  is  soon  complicated  by  a  concentration  of  urates  on  the 
irritated  spot.  In  this  way  irritation  in  the  vermiform  appendix  may 
precipitate  a  local  attack  of  gout,  which,  as  in  other  parts — the  joints 
and  valves  of  the  heart,  for  instance — recurs  until  a  more  or  less 
extensive  lesion  (typhlitis  and  eventually  perityphlitis)  is  produced. 

Becent  writers  on  this  subject  generally  make  use  of  the  term 
appendicitis,  and  if  the  trouble  originates  in  the  appendix  there 
is  no  objection  to  this.     As  regards  its  gouty  or  rheumatic  origin 
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it  makes  no  difference  whether  it  begins  in  the  appendix,  the 
caecum,  or  the  lower  ileum,  as  in  the  case  recorded  by  Sir  A. 
Garrod.  The  only  thing  that  concerns  us  is  that  these  portions 
of  intestine  contain  fibrous  tissues  upon  which  urates  may  be 
precipitated  if  their  alkalinity  is  diminished  by  such  things  as 
dyspepsia,  cold  or  irritating  substances.  And  the  irritation  so 
caused  may  recur  and  lead  to  ulceration  and  sloughing,  just  as  in 
any  other  fibrous  tissues. 

It  is  interesting  to  note  in  this  connection  that  Dr.  G.  S.  Keith, 
writing  to  the  Lancet  on  October  29,  1904,  says  with  reference  to 
the  apparent  increase  in  cases  of  appendicitis,  that  this  disease  was 
extremely  rar^mong  his  patients  during  a  long  period  of  practice 
in  Edinburgh,  and  that  he  has  heard  of  no  case  for  the  last  twenty- 
five  years  among  his  old  patients.  In  this  connection  we  should 
bear  in  mind  that  the  Scotch  eat  much  less  meat  and  suffer  less 
from  gout  than  the  English.  And  Dr.  Keith  goes  on  to  say :  ''  I 
have  always  objected  very  strongly  to  very  strong  feeding,  and  to  the 
use  of  butcher's  meat,  which  was  introduced  some  sixty  years  ago, 
and  generally  adopted  by  both  the  profession  and  the  public.  This 
mode  of  living  has  been  followed  now  by  three  generations,  and,  aa 
I  have  shown  elsewhere,  to  the  great  deterioration  of  the  health  and 
strength  both  of  rich  and  poor.*' 

Statistics  which  I  have  elsewhere  mentioned  show  that  there 
has  been  a  great  increase  in  the  consumption  of  meat  per  head  of 
the  population  in  this  country  in  the  last  thirty  years,  and  Dr.  Keith 
suggests  that  there  was  a  similar  increase  in  Scotland  some  sixty 
years  ago. 

I  may  mention  also  a  very  interesting  paper  by  Prof.  Augusto 
Broca,  M.D.,  which  was  published  in  the  Jjancet,  1906,  voL  i., 
p.  1583,  and  in  this  he  says :  ''  From  the  observations  made  at 
every  age  and  in  every  country,  it  appears  that  the  general  opinion 
of  medical  men  is  to  the  effect  that  an  excess  of  flesh  diet  may  be 
the  origin  of  enteritis  predisposing  to  appendicitis.'* 

Then  Dr.  Chalmers  Watson,  to  whose  statistics  on  the  importa- 
tion of  meat  I  have  already  referred,  says  in  a  letter  to  the  British 
Medical  Journal,  1906,  vol.  i.,  p.  947,  in  reference  to  his  experiments 
on  animals,  '<  I  have  found  that  the  administration  of  an  excessive 
meat  diet  is  frequently  followed  by  structural  changes  in  the  intes- 
tinal tract,  which  are  invariably  most  pronounced  in  the  regiou  of 
the  csBCum." 

This  experimental  investigation  gives  a  most  interesting  corro- 
boration of  my  own  clinical  experience.    I  have  over  and  over  again 
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found,  both  in  myself  and  others,  that  as  the  exoessive  meat  diet 
was  given  up  the  conditions  have  steadily  improved,  espeoially  in 
the  region  of  the  osecum  and  appendix,  so  that  those  who  on  wrong 
diet  were  rarely  or  never  free  from  trouble  in  this  region,  and  were 
often  quite  unable  to  eat  such  things  as  simple  fruit  or  tender  nuts, 
these  same  people  after  several  years  on  correct  diet,  and  removal  by 
this  correct  diet  of  their  stores  of  uric  acid  and  general  rheumatic 
troubles,  have  shown  the  most  marked  improvement  in  the  intestine 
of  this  region,  and  were  eventually  able  to  take  the  above-mentioned 
foods  not  only  occasionally,  but  as  part  of  their  regular  daily  diet. 

But,  it  will  be  said,  if  the  reaction  of  the  intestinal  contents  has 
anything  to  do  with  the  gout  attack  and  its  localisation,  then  surely 
the  stomach  should  be  the  place  of  all  others  in  which  these  gout 
attacks  should  occur. 

We  all  know  how  the  stomach  is  prevented  from  digesting  itself 
by  the  free  circulation  of  alkaline  blood  in  its  waJls,  but  let  there 
be  local  irritation,  inflammation  or  stasis,  then  tHe  acidity  of  the 
contents  does  affect  the  structure  of  its  wall,  and  it  proceeds  to 
digest  itself  to  a  certain  extent.  I  can  quite  believe  that  such  a 
local  irritation  may  be  sustained  and  repeated  by  urate  irritation. 
Sir  Dyce  Duckworth  mentions  the  conditions  found  in  one  or  two 
cases  of  gout  of  the  stomach  (previous  reference,  p.  89).  And  I 
have  seen  a  number  of  cases  of  what  I  suppose  would  be  called 
gastralgia  where  the  pain  has  yielded  in  the  most  decided  manner 
to  salicylate  of  soda,  ^n  one  such  case  the  trouble  had  continued 
for  more  than  twenty-five  years  ;  it  came  in  attacks  lasting  seven  to 
ten  days,  worse  in  winter  or  on  exposure  to  cold  and  better  in 
warm  rooms.  The  attacks  were  increased  by  calomel,  aperient 
waters,  or  acids,  and  there  was  a  family  history  of  gout ;  the  pain 
was  in  the  epigastrium,  and  was  described  as  being  like  toothache 
in  the  stomach.  It  is  not  a  little  remarkable  in  how  many  cases 
of  gastric  dyspepsia  one  finds  salicylates  useful  in  relieving  pain. 

I  suggest  that  those  who  are  able  to  estimate  the  amount  of  lead 
in  the  organs  and  tissues  of  fatal  cases  of  plumbism  should  estimate 
the  uric  acid  to  see  whether  they  are  present  in  their  combining 
proportions,  and  therefore  probably  as  urate  of  lead. 

Professor  Oliver,  in  his  interesting  work  on  **  Lead  Poisoning  *' 
(p.  38),  points  out  that  during  an  attack  of  lead  colic  the  pulse 
becomes  hard,  resistant  and  slow,  and  the  urine  scanty  and  of  high 
specific  gravity ;  the  action  of  urate  of  lead  will  explain  every  fact 
here  mentioned. 

While  the  lead  is  causing  retention  of  uric  acid  (its  first  action) 
27 
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the  pulse  is  quiok  and  soft,  the  capillaries  are  free,  and  the  urinary 
water  profuse ;  but  later  urate  of  lead,  which  carries  uric  acid  out  of 
the  blood  and  so  frees  the  capillaries,  is  deposited  in  various  organs 
and  tissues,  among  others  in  the  walls  of  the  intestines.  Here  it 
gives  rise  to  pain  and  colic,  and  this  changes  the  whole  condition, 
producing  the  rebound  or  second  action  of  lead. 

The  intestinal  pain  and  colic  produce  nausea  and  failure  oi 
digestion  and  absorption.  As  a  result  the  acidity  of  the  urine  falls 
and  the  alkalinity  of  the  blood  rises.  This  dissolves  some  of  the 
urate  stores  and  floods  the  blood  with  uric  acid,  which  in  turn 
causes  the  obstructed  capillaries,  slow  high  tension  pulse,  and 
scanty  urine. 

An  interesting  case  in  which  appendicitis  occurred  in  association 
with  plumbism  is  recorded  in  the  Lancet,  1899,  vol.  ii.,  p.  171,  and 
I  wrote  a  letter  which  appeared  on  p.  238,  pointing  out  that  there 
was  no  difficulty  in  explaining  this  association  if  appendicitis  be  a 
gout  of  the  flbrous  walls  of  the  intestine.  The  effect  of  lead  in 
producing  gout  is  well  known,  and  in  this  case  (in  which  there  was 
no  doubt  about  the  presence  of  lead)  it  might  quite  as  easily  produce 
a  gout  of  the  intestine  asti  gout  of  the  hand  or  foot.  The  case  was 
parallel  with  those  above  mentioned,  the  metal  being  mercury  in 
one  case  and  lead  in  the  other,  and  I  have  little  doubt  that  the 
salicylates  would  settle  the  questions  of  dickgnosis  and  treatment. 

The  same  series  of  events  can  be  ensured  by  any  drug  or  com- 
bination of  drugs  with  the  same  effect  as  lea^d  on  the  solubility  of 
uric  acid,  and  what  I  have  called  the  rebound  after  mercury,  opium, 
zinc,  cocaine,  or  acids  with  nux  vomica,  reproduces  all  the  pheno- 
mena attending  lead  colic  as  described  by  Professor  Oliver. 

But  it  will  be  said  if  the  rising  alkalinity  dissolves  the  urate  of 
lead  it  should  remove  that  which  is  irritating  the  walls  of  the 
intestine  and  put  an  end  to  the  colic.  So  it  eventually  does,  and 
this  is  Nature's  mode  of  cure ;  but  inasmuch  as  there  is  a  consider- 
able amount  of  local  irritation  and  inflammation  in  the  intestinal 
walls  the  alkalinity  of  the  fibrous  tissues  is  lower  here  than  any- 
where else.  This  is  the  last  place  the  rising  alkalinity  affects,  and 
meanwhile  the  pain  and  inflammation  go  on. 

But  if  at  this  time  salicylate  of  soda  is  given  it  acts  (as  I  have 
shown)  best  in  conditions  of  low  alkahnity,  and  it  dissolves  and 
removes  first  the  urates  in  the  irritated  intestine,  because  that  is  the 
place  where  alkalinity  is  lowest.  Hence,  as  observed,  it  very 
quickly  relieves  the  colic  and  does  this  equally  well  whether  dealing 
with  urate  of  lead,  urate  of  mercury,  or  urate  of  soda,  and  for  the 
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same  •reason  it  is  useful  in  gout    and    rheumatism    (Med.-Chir. 
Trans, f  vol.  Ixxi.). 

But  urates  may  undoubtedly  affect  other  structures  containing 
fibrous  tissues,  and,  as  mentioned  in  the  previous  chapter,  I  have 
seen  them  so  affecting  the  pharynx,  larynx,  trachea  and  large 
bronchi  or  the  oesophagus.  Such  inflammations  are  often  brought 
on  by  exposure  to  cold  in  the  same  way  as  other  gouty  inflam- 
mations of  fibrous  tissues.  When  gout  affects  the  oesophagus  it 
causes  severe  pain  at  one  spot  behind  the  sternum,  and  every 
mouthful  of  food  swallowed  seems  to  pass  at  one  point  over  an 
extremely  tender  bruised  surface.  Fortunately  a  single  dose  of 
salicylate  almost  completely  removes  it,  but  I  believe  that  when  not 
so  treated  it  may  sometimes  spread  to  neighbouring  fibrous  tissues, 
as  the  pericardium  or  the  diaphrcigm,  and  produce  more  serious 
results. 

Further,  there  is  this  point  of  interest  with  regard  to  such  uratio 
inflammations  of  fibrous  tissues,  that,  while  they  are  commonly 
produced  by  the  local  effects  of  cold,  when  there  are  salicylates  in 
the  circulation  cold  has  no  power  of  producing  them.  Warmth  or 
the  administration  of  alkalies  will  now  make  them  worse,  and  cold 
or  administration  of  acids  better  (see  Treatment  of  Pneumonia  and 
Catarrh  in  the  previous  chapter,  the  record  of  my  own  experience 
with  reference  to  fig.  74,  and  the  record  of  similar  facts  in  others  in 
chapter  xvi.).  So  far  as  I  know  there  is  no  explanation  of  these 
fswts  except  the  well-known  differences  in  the  solubility  of  uric  and 
salicyl-uric  acids  respectively. 

For  a  csise  where  colic  and  enteritis  followed  sudden  exposure  to 
great  cold,  see  British  Medical  Journal,  1898,  vol.  ii.,  p.  895. 

Uric  acid  is  soluble  in  alkalies  and  insoluble  in  acids  ;  hence  it  is 
precipitated  by  cold,  which  diminishes  locally  the  alkalinity  of  the 
blood  and  tissue  fluids. 

Salicyl-uric  acid,  on  the  other  hand,  is  soluble  in  slightly  acid 
fluids,  insoluble  in  alkaline  ones ;  cold  therefore  aids  its  solution  and 
warmth  hinders  it.  As  recorded  by  many  observers,  warm  clothing 
or  warm  weather  makes  gout  or  rheumatism  worse  under  salicylates, 
while  keeping  the  affected  parts  cool  makes  them  better,  and  it 
would  be  interesting  to  know  how  often  salicylates  have  been  blamed 
for  not  curing  gout  or  rheumatism  through  ignorance  of  this  fact 
and  consequent  neglect  to  keep  the  parts  cool.  As  I  shall  point  out 
in  chapter  xvi.  salicylates  act  very  badly  in  the  warm  climate  of 
India,  and  some  practitioners  have  refused  to  consider  that  the 
arthritis  met  with  in  India  is  rheumatism  because  salicylates  thus 
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fail  to  relieve  it.  If  they  could  keep  their  patients  cool  this  diffictdty 
about  names  would  disappear,  and  salicylates  would  cure  uric  acid 
arthritis  in  India  as  they  do  here ;  but  even  here  they  cure  best 
those  in  which  the  urine  is  most  acid,  i.e.,  the  acute  cases. 

For  the  same  reason  salicylates  do  not  act  well,  as  noted  by 
Dr.  Buckler,  when  the  urine  is  neutral  or  alkaline,  but  he  did  not 
know  the  reason  of  this,  or  that  he  could  make  them  act  well  by 
giving  acids  in  alternate  doses  or  keeping  his  patients  cool. 

These  inflammations  can  be  cured  by  either  alkalies  or  salicy- 
lates separately,  but  they  are  made  worse  by  a  combination  of  the 
two,  and  for  those  who  still  regard  rheumatism  as  a  disease  of 
microbic  origin,  this  fact  remains,  I  believe,  inexplicable.  (See 
''  Salicylates  in  Diagnosis  and  Treatment,*'  Medical  Becord,  New 
York,  December,  1907.) 

I  have  long  thought  it  possible  that  considering  the  way  in 
which  carcinoma  tends  to  attack  seats  of  local  irritation,  it  may 
often  have  its  way  prepared  by  the  chronic  and  recurrent  irrita- 
tion produced  by  urates  in  the  tissues.  This  has  been  further 
suggested  by  the  interesting  articles  published  by  Mr.  D'Arcy 
Power  and  others  {British  Medical  Journal,  1893,  vol.  ii.,  p.  830 ; 
and  the  same  journal,  1895,  vol.  i.,  p.  910;  also  Lancet,  1893, 
vol.  i.,  p.  1443). 

Cancer  is  said  to  be  rare  among  vegetarians  {British  Medical 
Journal,  1888,  vol.  ii.,  p.  29 ;  and  Lancet,  1888,  vol.  ii.,  p.  552),  and 
Dr.  Berkhart  has  pointed  out  the  resemblance  between  the  structure 
of  a  gouty  tophus  and  a  sarcoma  {Lancet,  1893,  vol.  ii.,  p.  1500). 

A  case  recorded  by  Sir  W.  Gowers  in  the  British  Medical 
Journal  (1894,  vol.  ii.,  p.  1222),  of  a  patient  who  suffered  from 
gastric  troubles,  was  treated  by  oxide  of  silver,  with  the  result 
that  he  got  argyria  with  wrist-drop,  became  very  gouty,  and  event- 
ually died  of  cancer,  seems  of  interest.  Sir  W.  Gowers  believed 
there  was  no  connection  between  his  other  troubles  and  the  new 
growth;  but  if  thete  is  anything  in  the  above  suggestions,  surely 
this  man's  tissues  were  subjected  to  very  widespread  irritation  by 
urate  of  silver.  Mr.  Boger  Williams,  Lancet,  1898,  vol.  ii.,  p.  481, 
while  drawing  attention  to  the  '*  highest  on  record "  death-rate 
from  cancer  in  the  Begistrar  -  General's  report,  mentions  the 
pregnant  fact  that  '*  the  consumption  of  meat  has  for  many  years 
been  increasing  by  leaps  and  bounds,  till  it  has  now  reached  the 
amazing  total  of  131  lb.  per  head  per  year,  which  is  more  than 
double  what  it  was  half  a  century  ago,  when  the  conditions  of  life 
were  more  compatible  with  high  feeding."    We  not  only  eat  more 
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meat  but  are  in  a  far  worse  condition  for  eliminating  orio  acid,  and 
the  Lancet  (1902,  vol.  i.,  p.  1121)  acknowledges  that  cancer  has 
increased  in  the  last  thirty  yesurs.  I  have  no  space  for  statistics 
and  their  analysis,  but  I  note  that  a  recent  report  by  the  Medical 
Officer  of  the  Scottish  Widows'  Fund  shows  a  decided  increase  in 
deaths  from  such  diseases  of  uric  acid  origin  as  Bright*s  disease 
and  cerebral  haemorrhage,  which  with  bronchitis  and  heart  failure 
constitute  the  final  endings  of  about  four-fifths  of  the  diseases 
treated  of  in  this  volume.  It  is  interesting  to  note  the  increased 
death  rate  from  these  diseases  running  parallel  with  the  increase  of 
that  from  cancer  and  with  the  increased  consumption  of  meat. 

Several  of  these  points  have  been  noticed  in  an  article  by  Sir 
W.  M.  Banks  {Lancety  1900,  vol.  i.,  p.  684),  in  which  he  attributes 
the  increased  cancer  death-rate  largely  to  **  richer  and  more  abun- 
dant food,"  of  which  males  eat  more  than  females,  and  consequently 
suffer  more  from  cancer. 

He  points  out  that  in  London  and  the  Thames  Valley  the  best 
living  prevails,  with  the  highest  cancer  death-rate,  and  among  his 
list  of  specially  affected  occupations  are  many  obviously  exposed  to 
an  excessive  intake  of  uric  acid  and  its  retention,  as  commercial 
travellers,  butchers  and  plumbers,  lead  acting  like  silver  in  the 
above-mentioned  case. 

I  observe  that  the  Daily  Telegraph  (November,  1901),  in  com- 
menting on  the  Report  of  the  Begistrar-General  for  Ireland  for  the 
year  1900,  in  which  the  cancer  death-rate  for  Kerry  (where  a 
butter-milk,  Indian  meal  and  potato  diet  is  prevalent)  is  only  2*76 
per  10,000,  while  that  of  Armagh  (with  a  mixed  and  animal  diet)  is 
over  10  per  10,000,  remarks  :  "  It  would  be  a  curious  thing  were  it 
established  that  the  humble  potato  is  a  counteractive  to  cancer." 

This  whole  record  is  interesting,  for  not  only  is  the  diet  of 
Kerry  almost  exactly  the  one  I  should  choose  to  prevent  cancer, 
— though  it  would  even  better  accomplish  its  purpose  if  bacon  and 
tea  were  left  out — but  the  potato  to  which  the  Daily  Telegraph 
attaches  importance  has  an  action  exactly  the  reverse  of  that  of 
lead  and  silver.  These  latter  retain  uric  acid,  and  doubtless  lead  to 
its  widespread  deposition  in  the  tissues ;  the  potato  means  a  daily 
dose  of  alkali,  which  leads  to  the  solution  and  taking  up  of  uric  acid 
from  the  tissues,  and  its  excretion.  It  will  be  seen  in  chapter  xvii. 
that  I  make  considerable  use  of  potatoes  for  this  purpose  in  pre- 
scribing diets  for  arthritis.  For  a  most  interesting  record  of  cases 
where  natives  of  vegetable-feeding  nations  got  cancer  apparently 
without  any  possibility  of  infection  when  they  began  to  eat  meat 
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like  Europeans,  and  only  those  who  ate  meat  got  it,  see  an  address 
by  Sir  W.  MafcGregor,  British  Medical  Journal,  1900,  vol.  ii.,  p.  982. 

Dr.  Braithwaite  suggests  that  excess  of  salt  in  diet  is  a  probable 
factor  in  the  causation  of  cancer  {Lancet,  1901,  vol.  ii.,  p.  1578),  and 
this  interests  me  because  salt  (sodium  chloride)  is,  like  other  salts  of 
mineral  acids,  a  precipitant  of  uric  acid  and  hinders  its  excretion, 
thus  having  similar  action  to  that  of  the  metals  and  opposite  action 
to  that  of  potatoes.  He  says  in  the  Lancet^  1902,  vol.  i.,p.  400: 
'*My  point  is  that  whenever  cancer  exists  two  at  least  of  four 
factors  must  be  present :  one  of  these  is  salt  in  some  excess,  the 
other  is  a  local  irritant." 

There  cannot,  I  think,  be  a  doubt  that  uric  acid  is  just  such  an 
irritant,  and  salt  makes  it  more  so  by  retaining  it  in  the  body,  while 
potato  makes  it  less  by  eliminating  it  through  the  kidneys. 

It  is  my  experience  that  sodium  chloride  increases  arthritis 
in  the  rheumatic  by  retaining  uric  acid,  and  headache  in  the 
migrainous  by  causing  fluctuations  in  excretion. 

Dr.  Braithwaite  would  attribute  the  cancer  among  natives  of 
India  to  their  eating  salt,  but  I  attribute  it  to  their  pulse  diet,  the 
uric  acid  in  which  is  retained  and  accumulated  by  salt. 

Sir  W.  M.  Banks  points  out  an  observation  of  Mr.  Moore,  of  the 
Middlesex  Hospital  (see  British  Medical  Journal,  1902,  vol.  i.,  p.  718), 
that ''  cancer  is  eminently  a  disease  of  persons  whose  previous  life 
has  been  healthy,  and  whose  nutritive  vigour  gives  them  otherwise 
a  prospect  of  long  life."  It  is  precisely  the  vigorous  who  tend  to 
retain  uric  acid,  and  who  therefore  have  much  of  this  local  irritant 
in  their  tissues ;  the  weakly  and  dyspeptic  excrete  it  almost  as  fast 
as  they  can  form  and  swallow  it — they  therefore  have  less  in  their 
tissues,  and  are  less  liable  to  cancer. 

Egypt  appears  to  be  another  place  in  which  a  low  cancer 
death-rate  accompanies  a  low  consumption  of  uric-acid-containing 
foods ;  for  the  facts,  see  Mr.  Boger  Williams  in  the  British  Medical 
Journal,  1902,  vol.  ii.,  p.  917,  and  compare  this  with  my  observations 
on  diet  and  disease  in  Cairo  in  chapter  xvii. 

In  the  Medical  Press  and  Circular,  June,  1904,  I  pointed  out  the 
possible  relation  between  uric  acid  and  cancer  and  the  probable 
effect  of  solvents  and  precipitants  in  hindering  or  hastening  its 
onset.  I  also  drew  attention  to  the  very  wide  expanse  of  the  field 
of  modern  life  in  which  one  is  liable  to  come  into  contact  with 
retentive  substances.  But  a  few  instances  must  here  suffice,  such 
as  lead  and  lime  in  drinking  and  cooking  water,  lead,  mercury* 
copper,  zinc  and  tin  in  many  preserved  foods ;  and  several  of  these 
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metals  are  used  in  contact  more  or  less  directly  with  preserved 
foods,  as  in  tinned  foods,  and  in  the  cooking  and  preserving  of 
foods,  and  lastly,  the  use  of  many  of  these  metals  in  medicine,  as 
of  zinc,  copper,  silver  and  gold  in  nerve  diseases,  of  lead  as  a 
styptic,  and  of  iron  as  a  treatment  for  anaemia.  In  those  people 
who  are  fall  of  uric  acid  in  every  tissue  there  is  almost  no  end  to 
the  local  precipitation  that  these  substances  may  produce,  and  as  I 
said  before,  each  small  local  deposit  acts  as  a  uric  acid  filter  until  all 
has  been  completely  redissolved  and  removed,  and  in  certain  not 
uncommon  conditions,  e.^.,  those  of  high  feeding  and  high  acidity, 
years  may  elapse  before  this  removal  is  complete. 

Some  points  of  great  interest  are  also  mentioned  by  Dr.  B.  Kirk, 
British  Medical  Jov/mal^  1903,  vol.  ii.,  p.  1628,  where,  in  a  short 
article  on  paraffin  cancer,  he  shows  that  contact  of  the  skin  with 
naphtha  mixture  causes,  first  of  all,  intractable  eczema;  second, 
small  pimples,  which  tend  to  become  boils  and  then  ulcers ;  and 
third,  that  of  the  ulcers  so  formed  ''  a  considerable  proportion  took 
on  malignant  characters."  He  concludes  his  paper  as  follows : 
*<  These  tumours  were  all  epitheliomata,  and  the  conclusion  one 
must  come  to  is  that  long-continued  irritation  certainly  does  pre- 
dispose to  the  production  of  malignant  disease." 

Here,  then,  we  have  one  more  instance  of  chronic  irritation 
assisting  in  the  production  of  cancer,  and  after  what  has  been  said 
above  about  the  causation  of  eczema  by  uric  acid  is  it  to  be  doubted 
that  a  gouty  man,  or  one  whose  blood  is  most  heavily  charged  with 
uric  acid,  would  suffer  most  from  the  paraffin,  and  that  the  local  lesion 
once  produced  would  be  in  him  also  least  ready  to  heal,  for  uric  acid 
not  only  produces  local  irritation,  but  adds  itself  on  to  and  so 
increases  and  prolongs  any  local  irritation  otherwise  produced? 
It  also  interferes  with  the  nutrition  of  the  skin,  and  so  hinders  the 
healing  of  wounds  of  all  kinds.  The  mention  of  boils  also  is 
interesting,  for  these  are  often  contagious,  and  are  probably  due 
to  the  inoculation  of  the  irritated  skin,  and  it  is  at  least  possible 
that  the  cancer  which  develops  later  on  is  also  due  to  an  inocula- 
tion of  the  ulcers,  which  remain  open  and  exposed  to  all  kinds 
of  dirt  for  so  long  a  time.  Then  I  have  pointed  out  that  there 
is  at  least  one  contagious  disease,  namely,  a  common  cold,  which 
effects  an  easy  lodgment  in  the  mucous  membranes  of  those 
whose  circulation  is  loaded  with  uric  acid,  but  which  often  does 
quite  fail  to  affect  those  who  are  relatively  free  from  this  sub- 
stance. Further,  if  acute  rheumatism  were  to  prove  to  be  in 
any   way    connected    with   a    microbe    it    would    be   a    parallel 
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instanoe  of  the  same  thing,  '^that  is,  the  microbe  could  not  affect 
those  who  were  free  from  uric  acid,  and  we  already  know  that  acute 
rheumatism,  or,  as  I  prefer  to  call  it,  '<  acute  uratic  arthritis,"  can 
be  produced  or  precipitated  by  several  different  kinds  of  microbes, 
e,g.j  those  of  scarlet  or  enteric  fever  or  of  influenza,  and  when  cases 
of  infectious  acute  rheumatism  are  described  it  probably  means  that 
one  of  these  microbes  has  passed  from  person  to  person  and  pro- 
duced prominent  arthritic  symptoms  in  each.  In  each  case  it 
affected  the  excess  of  uric  acid  in  their  body,  and  my  point  is  that 
those  whose  blood  and  tissues  are  free  from  excess  of  uric  acid  are 
not  so  affected  by  microbes.  If  this  is  so  we  can  at  once  see  how 
an  excess  of  uric  acid  in  the  body  may,  by  favouring  chronic  local 
irritation  and  ulceration,  pave  the  way  for  the  incidence  of  cancer. 
I  do  not  wish  to  assert  that  cancer  is  due  to  a  parasite,  and  the  facts 
mentioned  above  as  being  recorded  by  Sir  W.  Macgregor  are  against 
this  causation,  to  some  extent,  but  I  do  desire  to  suggest  that  the 
facts  which  I  have  mentioned  above  in  mere  outline  should  not  be 
entirely  neglected  in  any  investigations  that  have  for  their  object 
the  clearing  up  of  the  causation  of  cancer. 

In  the  pamphlet  I  drew  the  following  conclusions:  (1)  Cancer 
tends  to  affect  seats  of  local  irritation  or  ulceration.  (2)  Uric 
acid  is  responsible  for  more  widespread  and  chronic  local  irritation 
in  all  the  tissues  of  the  body  than  any  other  known  substance. 
(3)  Insurance  statistics  seem  to  show  that  cancer  is  increasing 
side  by  side  with  many  other  diseases  which  are  no  doubt  due  to 
uric  acid,  as  more  and  more  uric  acid  is  poured  into  the  body  in 
flesh,  soup,  meat  extracts,  tea  and  coffee,  all  of  which  are  consumed 
much  more  largely  at  the  present  day  than  they  were  thirty  years 
ago.  (4)  Countries  where  the  diet  is,  to  a  considerable  extent,  uric- 
acid-free,  suffer  but  little  from  cancer,  while  there  is  some  evidence 
tending  to  show  that  when  uric  £bcid  is  present  in  excess,  first  in  the 
diet,  and  as  a  result  in  the  blood,  the  incidence  of  cancer  is  increased 
by  substances  which  tend  to  precipitate  uric  acid  in  the  tissues  and 
is  diminished  by  substances  which  aid  its  solution  and  removal  from 
the  body.  (5)  Lastly,  I  point  out  that  if  further  statistics  support 
those  I  have  mentioned  above  in  showing  that  there  is  a  definite 
relation  between  cancer  incidence  and  the  amount  of  uric  acid  in 
the  body,  we  can  at  once  attempt  prevention  by  cutting  off  supplies 
of  uric  acid  and  giving  solvents,  just  as  is  already  being  done  with 
success  in  many  other  conditions  which  are  more  clearly  and 
obviously  due  to  uric  acid. 

Later  I  added  the  following  suggestions  as  to  treatment : — 
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(1)  The  use  of  a  strictly  uric-aoid-free  diet. 

(2)  A  decided  dimiaatioo  in  the  quantity  of  food,  as  cancer  coin- 
cides with  high  nutrition.  Low  nutrition  is  not  only  a  solvent  of 
uric  acid,  but  tends  to  diminish  pain,  probably  by  lowering  blood 
pressure. 

(3)  The  use  of  heat,  as  a  hot  air  bath,  every  day.  This  is  also 
a  solvent  of  uric  acid,  and  relieves  pain,  probably  in  the  same 
way  as  (2). 

(4)  The  administration  of  direct  solvents  of  uric  acid,  e,g., 
alkalies  or  salicylates,  with  the  same  object.  Thus  salicylates  and 
opium  may  sometimes  be  administered  together  for  the  relief  of  pain 
with  considerable  advantage.  Opium  alone,  though  it  relieves  pain, 
may  do  barm,  as  it  retains  uric  acid,  but  salicylate  given  with  it 
will  prevent  its  retentive  effect  while  not  interfering  with  the  relief 
of  pain. 

I  have  seen  some  cases  which  appeared  to  do  well  on  solvents, 
and  I  notice  a  record  of  improvement  in  a  case  treated  by  salicylate 
of  uranium  in  the  Lancet  (1905,  vol.  i.,  p.  387). 

Mr.  Boger  Williams  returns  to  the -subject  {Lancet,  1904,  vol.  ii., 
p.  445),  and  gives  numerous  figures  from  which  he  concludes  : 
*<  Taking  all  these  facts  into  consideration  there  can,  then,  be  no 
doubt  as  to  the  reality  of  the  increase  in  the  cancer  mortality." 

He  also  devotes  considerable  attention  to  the  causes  of  the 
disproportionate  increase  among  men ;  but  from  the  standpoint  of 
causation  by  uric  acid  it  suffices  to  remark  that  men  always  suffer 
more  than  women  from  gout  and  retention  for  well-known  reasons. 

With  reference  to  the  causation  of  cancer  of  the  intestinal  tract 
it  is  interesting  to  remember  how  much  irritation  in  various  parts  of 
the  intestines  is  produced  by  uric  acid,  though  this  causation  is 
often  overlooked  and  is  called  gastralgia,  enteralgia  or  colic,  without 
thought  as  to  what  underlies  these  names. 

It  is  not,  I  think,  without  significance  that  the  great  majority  of 
cases  of  male  cancer  are  found  in  the  alimentary  tract.  I  link  this 
with  the  fact  that  men  being  stronger  and  having  more  hearty 
appetites  are  more  liable  to  suffer  from  excess  of  food,  excess  of  uric 
acid,  and  therefore  irritation  in  the  digestive  organs,  while  the 
excess  on  the  female  side  is  chiefly  met  with  in  the  uterus,  the  organ 
which  during  sexual  life  is  most  liable  to  irritation  month  by  month 
in  the  changes  of  circulation  and  nutrition.  These  facts  admit  of  a 
simple  explanation  when  we  remember  that  uric  acid  is  apt  to  be 
precipitated  on  seats  of  irritation  and  to  increase  that  irritation, 
and  that  cancer  is  likely  to  originate  in  such  foci  of  chronic  irrita- 
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tion.  There  is,  I  think,  no  room  to  doubt  that  many  of  the  chronic 
irritations,  resulting  in  more  or  less  increase  of  fibrous  tissue,  to  be 
met  with  in  the  uterus  are  mere  results  of  rheumatism,  that  is  of 
uric  acid  irritation. 

But  to  return,  my  experience  with  gout  of  the  stomsich  and 
intestines  has  been  shared  by  others.  I  notice  in  Dr.  Goodhart's 
work  on  "  Diseases  of  Children,'*  Ed.  ii.,  p.  545,  a  frequent  stomach- 
ache is  described  as  a ''  feature  of  the  rheumatic  child,"  and  he  men- 
tions that  Dr.  Marshall  uses  salicylate  of  lithia  for  this  complaint, 
**  he  thinks  with  great  advantage.** 

I  have  myself  seen  several  cases  in  which  persons  who  had 
indulged  in  excess  of  acid  drinks  in  the  summer,  got  more  or  less 
severe  stomach- ache ;  possibly  some  of  these  cases  also  are  really 
gouty  enteralgias,  the  acid  acting  in  the  same  way  as  the  drugs 
mentioned. 

Dr.  G.  A.  Sutherland,  writing  **  On  some  Symptoms  associated 
with  the  Uric  Acid  Diathesis  in  Children  "  {British  Medical  Journal, 
1892,  vol.  i.,  p.  856),  mentions  two  cases  of  inflammation  of  the 
vermiform  appendix,  with  marked  tendency  to  recur,  and  suggests 
that  the  calculi  found  in  the  vermiform  appendix  are  composed  of 
uric  or  oxalic  acid. 

I  am  indebted  for  the  notes  of  the  following  case  to  Dr.  G.  D. 
Logan,  of  Ecclefechan,  the  treatment  which  he  adopted  with  suc- 
cess having  been  suggested  by  my  writings  on  this  subject. 

'*  Called  at  2  a.m.,  on  March  15,  1893,  to  a  case  in  the  coontry, 
and  asked  to  bring  morphine  with  me.  Found  a  woman,  unmarried, 
about  24  years  of  age,  suffering  from  severe  abdominal  pain  and 
retching.  Had  arrived  the  previous  day  from  Glasgow,  where  she 
had  been  for  some  weeks  previously  more  or  less  confined  to  bed 
with  similar  symptoms. 

'*  Illness  began  in  January,  1892,  with  a  severe  attack  of  diar- 
rhoea, which  gradually  turned  into  dysentery,  and  though  under 
constant  treatment,  she  had  never  quite  recovered  from  the  loose- 
ness of  the  bowels  and  pain.  In  October  of  the  same  year  she  hrcke 
down  completely,  was  sent  to  bed,  and  had  a  course  of  blisters  and 
iodine  on  the  abdomen,  with  morphine  injections.  As  this  gave 
no  improvement  she  saw  a  consultant,  who  said  that  her  womb 
and  appendages  were  normal,  that  she  was  suffering  from  some 
neurosis,  and  advised  a  course  of  massage.  This  she  had  for  a 
month ;  says  she  felt  worse  for  it,  and  latterly  could  not  bear  the 
pain  of  rubbing. 

**For  the  last  three  weeks  the  pain  had  been  getting   more 
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severe,  and  she  had  vomited  almost  everything  taken.  She  now 
requires  two  injections  of  morphia  daily  (gr.  ^  each),  and  can 
get  no  rest  or  sleep  without  them.  She  had  for  years  been  sub- 
ject to  severe,  often  'recurring  nervous  headaches.*  She  had  on 
one  occasion  been  confined  to  bed  for  six  months,  as  the  result 
of  a  fall  injuring  her  spine,  but  without  any  obvious  lesions.  She 
is  not  hysterical. 

"On  examination  I  could  find  nothing  abnormal  but  the  ten- 
derness on  pressure  all  over  the  lower  part  of  the  abdomen;  her 
hands  were  very  shaky,  and  she  was  much  run  down  in  strength. 

<*  I  thought  it  would  be  a  good  test  case  for  the  treatment  you 
advise,  especially  with  the  morphine  habit  she  had  developed.  I 
stopped  the  morphine  at  once.  I  ordered  fomentations  with  bella- 
donna for  the  abdomen.  Soup  and  milk  for  diet,  and  a  mixture 
with  soda  salicylate,  nux  vomica  and  gentian. 

"  After  the  second  night  she  was  able  to  get  sleep,  though  she 
missed  the  morphine  greatly,  but  at  the  end  of  a  week  she  did  not 
miss  it  at  all.  She  got  six  or  seven  hours  refreshing  sleep  every 
night,  and  the  pain  was  much  less. 

**  In  ten  days  she  was  out  of  bed,  and  in  three  weeks  she  was 
able  to  go  out  walking.  Had  an  excellent  appetite,  pain  all  gone, 
bowels  quite  regular,  sleeping  perfectly,  and  since  then  she  has 
remained  quite  well." 

This  is  an  extremely  interesting  case,  for  it  illustrates  so  com- 
pletely many  of  my  points. 

First  the  *'  nervous  headaches,''  which,  I  have  little  doubt,  were 
due  to  uric  acid,  then  the  diarrhoea  which  became  chronic,  doubtless 
with  considerable  local  irritation  in  the  intestines.  On  the  patches 
of  local  irritation  urates  were  from  time  to  time  concentrated,  and 
the  treatment  by  morphine,  which  for  a  time  cleared  the  blood  of 
urates,  would  favour  their  action  in  keeping  up  the  intestinal  irrita- 
tion. As  soon  as  a  drug  was  given  which  removed  uric  acid  from 
the  body  in  place  of  causing  its  storage  in  the  tissues,  the  whole 
thing  cleared  up ;  the  trouble  was  due  to  precipitants  and  relieved 
by  solvents. 

I  must  congratulate  Dr.  Logan  on  the  thoughtful  care  which  led 
him  to  apply  my  reasoning  to  this  case,  and  on  the  great  success  he 
obtained  when  others  had  failed. 

I  have  seen  and  heard  of  quite  a  number  of  more  or  less 
similar  intestinal  or  abdominal  pains  speedily  relieved  by  the 
administration  of  salicylates,  or  of  similar  troubles  with  chronic 
diarrhoea  relieved  by  the  uric-acid-free  diet. 
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Thus  Dr.  Charles  E.  Lockwood,  of  New  York,  writang  in  1894, 
mentions  a  lady  who  suffered  from  pain  and  soreness  in  the  neigh- 
bourhood of  the  cfiBcum,  and  had  one  of  her  finger-joints  enlarged  ; 
he  reported  that  the  pain  and  soreness  began  to  leave  her  after  the 
first  dose  of  sahcylate. 

Dr.  John  Watson,  of  Newbury,  Berks,  reports  the  case  of  an  old 
gentleman  suffering  from  very  severe  gouty  gastritis ;  potash  and 
soda  with  bismuth  were  given  for  a  week  or  two  with  little  success, 
when,  coming  on  my  article  im  the  Practitioner  (previous  reference), 
he  was  induced  to  try  salicylate  of  soda ;  '<  the  effect  was  simply 
magical,  he  lost  all  pain  after  taking  the  first  dose,  and  has  had 
none  since ;  his  dyspeptic  symptoms  have  almost  entirely  vanished 
after  four  days'  treatment,  and  the  drug  has  acted  like  a  charm." 

Dr.  B.  Yeo  wrote  about  rheumatic  perityphlitis  in  the  British 
Medical  Journal,  1894,  vol.  i.,  p.  1189,  and  I  recalled  my  previous 
writings  in  a  letter  to  the  same  journal,  p.  1413.  Interesting  cases 
of  appendicitis  cured  by  salicylates  are  recorded  by  Dr.  Brazil  in 
the  British  Medical  Journal,  1896,  vol.  i.,  p.  1142,  and  Mr.  J.  E. 
fV^aser,  p.  1320,  points  out  that  morphine  may  do  harm,  a  fact 
also  noticed  by  Dr.  Yeo,  and  which  is  in  evidence  in  Dr.  Logan's 
interesting  case.  I  see  also  in  the  Lancet,  1896,  vol.  i.,  p.  640,  the 
record  of  a  case  of  rheumatism  of  the  orbital  cellular  tissues, 
followed  later  by  perityphlitis,  both  troubles  yielding  to  the  adminis- 
tration of  salicylates. 

Further  experience  has  convinced  me  that  these  are  no  isolated 
instances,  and  that  multitudes  of  abdominal  and  pelvic  troubles,  all 
affecting  fibrous  tissues,  and  called  peritonitis,  enteritis,  gastritis, 
even  perhaps  gastric  ulcer,  metritis,  perimetritis,  cellulitis,  ovaritis, 
&c.,  are,  like  typhlitis,  perityphlitis  and  appendicitis,  nothing  but 
uric  acid  irritation  of  fibrous  tissues,  and  that  if  this  was  diagnosed 
and  properly  treated  many  years  of  suffering  and  numerous  opera- 
tions would  be  rendered  unnecessary,  while  if  a  uric-acid-free  diet 
were  general  such  troubles  would  only  occur  in  the  few  cases  where 
they  are  the  direct  result  of  mechanical  causes. 

Did  space  permit  I  could  give  notes  of  case  after  case  where 
patients  have  had  their  abdomens  explored,  their  stomachs  incised, 
and  various  pelvic  organs  more  or  less  mutilated  or  removed,  and 
yet  the  pains  continued.  These  pains  yielded  at  once  and  perma- 
nently, however,  to  well-directed  treatment  of  the  uric  acid  factor. 

To  such  sufferers  I  suggest  that  when  60  to  90  grs.  of  bicarbo- 
nate of  soda  in  the  twenty-four  hours  gives  decided  relief  from  pain, 
it  is  worth  while  to  try  the  more  permanent  effects  of  a  uric-acid- 
free  diet  before  operation  is  chosen.  • 
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It  must  be  remembered,  however,  that  when  the  trouble  has 
gone  on  to  suppuration  there  is  nothing  for  it  but  operation,  for 
neither  alkalies  nor  anything  else  will  relieve. 

One  patient  inquired,  '*  If  it  is  rheumatism,  how  did  I  get  con- 
traotion  of  the  opening  of  the  stomach  (pylorus)  ?  "  I  answered, 
'*  In  the  same  way  as  you  got  thickening  and  contraction  in  your 
right  knee  from  rheumatism  there." 

A  similar  pathology  explains  chronic  throat  troubles,  such  as 
pharyngitis,  laryngitis,  post-nasal  catarrh  with  more  or  less  enlarge- 
ment of  the  cervical  glands,  which  the  above-mentioned  patient 
also  had. 

I  notice  with  regard  to  typhlitis,  colitis,  and  appendicitis, 
Sir  F.  Treves  says  {Lancet,  June,  1902)  that  undigested  residues 
of  food  are  an  important  cause;  but  it  is,  I  think,  obvious  that 
they  are  only  partly  so,  for  salicylate  or  alkali  may  cure,  as 
we  see  in  this  chapter,  and  yet  neither  can  remove  an  undigested 
residue. 

Again,  why  do  these  inflammations  so  often  come  on  at  night? 
Why,  after  exposure  to  cold,  as  with  cold  and  wet  feet,  why  are 
they  made  worse  by  acids  ?  Why  is  colic  brought  on,  perhaps  in 
the  most  violent  way,  by  acid  fruit  or  an  acid  drink,  when  there 
are  perhaps  no  undigested  food  residues  at  all? 

The  answer  is,  I  think,  that  undigested  food  residues  are  but 
one  part  of  the  causation,  and  they  act  by  bringing  about  the  local 
precipitation  of  the  real  cause,  namely,  uric  acid. 

All  these  troubles  are  really  gout  of  the  fibrous  tissues  of  the 
intestines,  which,  when  it  is  slight,  causes  merely  irregular 
muscular  contractions  (colic),  when  more  severe,  inflammation  of 
the  fibrous  walls  of  the  intestines  spreading  eventually  to  the 
peritoneum ;  just  as  with  the  heart  we  get  endo-,  myo-  and 
pericarditis  as  the  result  of  similar  urate  irritation  (rheumatism) 
(see  chapter  xvi.). 

This  pathology  enables  us  to  explain  all  the  facts  instead  of 
merely  a  part ;  alkalies  or  salicylates  cure  by  removing  the  urate 
just  as  in  rheumatism  of  the  heart ;  they  do  not  remove  the 
undigested  food  residues,  but  these  are  of  little  consequence  when 
there  is  no  urate  to  be  precipitated  by  them  and  when  this  urate 
can  no  longer  act  as  a  uric  acid  filter.  Such  imdigested  food  residues 
merely  cause  a  little  local  irritation,  but  in  a  gouty  subject  all  local 
irritation  entails  a  precipitation  of  urate  and  so  lights  up  a  progres- 
sive irritation,  going  on  to  inflammation. 

A  subject  who  is  pretty  free  from  uric  acid  may  have  the  same 
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local  irritation  from  undigested  food  residues  without  any  disease 
following.  Again,  two  men  may  drink  the  same  wine  or  cider  or 
eat  the  same  acid  fruit;  one  gets  colic,  the  other  does  not;  that 
one  gets  colic  who  had  most  uric  acid  in  his  blood  at  the  time 
he  took  the  acid.  Hence  the  danger  of  taking  these  things  when 
hot  and  fatigued,  for  heat  and  fatigue  bring  excess  of  uric  acid  into 
the  blood. 

A  man  who  has  once  had  colic  or  appendicitis  is  always  more 
liable  than  one  who  has  not  had  it,  just  as  a  man  who  has  once 
had  gout  in  his  big  toe  is  liable  afterwards  to  have  an  attack  from 
slighter  and  slighter  causes  (see  uric  acid  filter  experiments,  p.  177). 
Here  is  the  danger  of  exposing  the  abdomen  to  cold  winds  or  taking 
cold  drinks  when  hot  and  fatigued,  for  the  uric  acid  which  is  plentiful 
in  the  blood  is  precipitated  locally  by  the  cold,  causing  colic  or 
inflammation. 

This  also  explains  why  a  man  who  has  suffered  from  these  things 
is  nevertheless  quite  immune  either  to  cold  or  acids  when  he  is 
taking  a  course  of  salicylates,  or  has  enough  alkali  in  his  blood  to 
make  his  urine  alkaline. 

If  he  is  only  taking  a  little  alkali  he  is  more  liable  to  suffer  from 
acids  and  cold  than  ever,  for  there  is  plus  uric  acid  in  his  blood  and 
these  can  precipitate  it ;  but  if  he  has  enough  to  make  his  urine 
alkaline,  the  alkali  overcomes  the  cold  and  the  acid  and  no  harm 
results. 

The  pathology  of  colic  is  the  same ;  any  acid  fruit  may  cause 
flatulence  and  colic  in  a  person  with  some  plus  uric  acid  in  his 
blood,  but  not  if  he  has  plenty  of  alkali  or  salicylate  to  hold  it  in 
solution. 

Uric  acid  pathology  explains  all  these  facts,  mere  local  irritation 
from  food  residues  cannot. 

If  in  any  case  a  uric  acid  solvent  relieves,  but  the  trouble  tends 
to  recur  each  time  the  solvent  is  left  off,  there  is  probably  some 
undigested  residue  which  should  be  swept  out  by  a  dose  of 
ol.  ricini. 

In  the  British  Medical  Journal^  1902,  vol.  ii.,  p.  1759,  there 
is  an  interesting  paper  by  Dr.  T.  Stacey  Wilson  on  "  Colon 
Catarrh,"  in  which  I  was  .specially  interested  because  in  speak > 
ing  of  treatment  he  says,  ''The  key  to  the  treatment  of  this  dis- 
ease is,  in  my  opinion,  the  recognition  of  its  relation  to  gout  and 
the  uric  acid  diathesis,  and  also  the  recognition  of  the  fact  that  it  is 
a  catarrh  of  the  colon.*' 

And  in  the  ea];lier  part  of  the  same  paper  be  refers  to  the  value 
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of  salicylates  in  treatment  and  to  my  theory  and  experience  as 
explaining  their  action. 

I  quite  agree  with  all  that  Dr.  Wilson  says  on  this  matter 
with  the  single  exception  of  his  reference  to  that  product  of  the 
ignorant  imagination  (the  uric  acid  diathesis).  As  a  matter  of 
fact,  catarrh  of  the  colon,  as  of  the  nose,  throat,  or  any  other 
organ  of  the  hody,  is  simply  rheumatism,  and,  like  all  other  rheu- 
matism, is  due  in  nine  cases  out  of  ten  to  wilful  and  quite  unneces- 
sary swallowing  of  the  uric  acid  produced  by  other  organisms ;  if  man 
had  to  deal  with  no  uric  acid  save  that  which  he  himself  produces 
in  his  own  organism,  he  would,  I  believe,  rarely  suffer  from  any  of 
these  troubles. 

I  note  also  in  the  Lancet,  1904,  vol.  i.,  p.  502,  an  interesting 
article  by  Dr.  Alex.  Forsyth  on  "CsBcal  Concretions,"  in  which 
he  says  that  it  is  possible  by  means  of  injections  to  wash  out 
such  concretions,  together  with  a  considerable  quantity  of  gela- 
tinous mucus,  which  has  apparently  been  forming  a  more  or  less 
complete  covering  over  them.  Here,  again,  I  believe  that  we 
have  a  condition  of  catarrh,  and  that  such  concretions  and  such 
throwing  out  of  gelatinous  mucus  around  them  are  specially  to 
be  met  with  in  rheumatic  subjects  who  suffer  from  gout  of  the 
intestines  in  one  form  or  another,  and  I  have  gathered  from  my 
experience  that  the  causation  of  these  concretions  is  somewhat 
as  follows  :  The  patient  who  suffers  from  gout  or  rheumatism 
swallows,  let  us  say,  some  deficiently  cooked  and,  perhaps,  defici- 
ently masticated  particles  of  nut ;  these  pass  down  the  bowel  (and 
it  is  no  uncommon  experience  to  see  such  particles  pass  practically 
undigested  with  the  motion)  as  far,  let  us  say,  as  the  caecum,  and 
there  they  lodge  in  a  mass  of  mucus,  the  product  of  previous  rheu- 
matic or  catarrhal  conditions,  and  there  they  may  remain  for  weeks. 
I  have  seen  such  particles  of  nut  more  or  less  covered  with  mucus 
swept  out  of  the  bowel  by  a  dose  of  castor  oil  at  least  six  weeks 
after  the  last  particle  of  nut  had  been  swallowed.  The  concretions 
thus  formed  and  lodging  in  the  bowel  often  produce  such  symptoms 
as  slight  local  pain  and  discomfort,  slight  irregular  action  of  the 
bowel,  slight  changes  in  the  appetite  with  increase  of  flatulence, 
and  these  are  often  accompanied  by  a  fall  in  the  excretion  of  urea 
and  a  steady  and  continuous  fall  in  the  body  weight,  often  amounting 
in  the  course  of  five  or  six  weeks  to  as  many  pounds,  or  it  may  be 
rather  more.  In  such  cases  the  result  of  the  dose  of  castor  oil, 
sweeping  out  the  concretion  and  the  mucus  that  has  collected 
round  it,  is  to  produce  a  more  or  less  complete  removal  of  the 
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previously  mentioned  dyspeptic  symptonis  and  a  steady  inordiBise 
of  weight  till  the  normal  level  is  onoe  more  reached. 

Before  I  leave  the  question  of  gout  in  the  intestines  I  may  men- 
tion also  that  I  have  seen  one  case  of  sprue  which,  judging  from  the 
symptoms,  would  appear  to  be  a  severe  intestinal  catarrh  or  gout 
of  the  intestines,  and  this  case  being  looked  upon  as  hopeless  and 
coming  to  this  country  merely  to  die,  nevertheless  recovered, 
apparently  as  a  result  of  the  improved  conditions  produced  by  a 
uric-acid-free  diet. 

A  somewhat  similar  trouble,  having,  I  believe,  an  exactly  similar 
causation,  is  that  known  as  hill-diarrhoea,  about  which  there  is  an 
interesting  note  by  Dr.  P.  A.  Newton  in  the  Lancet,  1904,  vol.  ii., 
p.  1417.  This,  as  he  shows,  is  almost  certainly  due  to  exposure 
to  cold,  especially  cold  in  the  early  morning  hours,  in  a  hot  climate ; 
the  patient  goes  to  bed  when  it  is  very  hot  and  naturally  has  light 
coverings  over  him,  and  when  the  temperature  falls  in  the  morning 
he  suffers  from  deficient  clothing  and,  perhaps,  before  he  wakes  may 
have  got  a  chill,  especially  a  chill  to  the  abdomen.  The  writer  men- 
tions that  this  disease  bears  in  its  clinical  symptoms  a  considerable 
resemblance  to  sprue,  of  which  we  have  just  been  speaking ;  and  he 
ppints  out  that  the  best  preventive  is  to  arrange  for  sufficient  bed 
clothing  so  as  to  guard  against  morning  chill. 

Among  the  symptoms  common  both  to  hill-diarrhoea  and  to 
sprue  he  mentions  a  copious,  pale  and  evil-smelling  stool ;  and 
I  have  several  times  seen  stools  of  this  kind  in  a  patient  who 
suffered,  as  I  believe,  from  intestinal  catarrh,  due  to  uric  acid  and 
precipitated  by  cold. 

I  would  also  refer  to  an  interesting  paper  by  Dr.  H.  A.  Caley  in 
the  British  Medical  Journal,  1906,  vol.  i.,  p.  1330,  in  which  he  lays 
very  great  stress  on  the  relation  of  colitis  to  arthritism,  gout,  rheu- 
matism and  rheumatoid  arthritis,  on  the  alternation  of  some  of  these 
arthritic  symptoms  with  colitis,  and  on  the  fact  that  eliminants  of 
uric  acid,  such  as  alkalies,  salicin,  and  salicylates,  may  be  of  service 
in  colitis  just  as  in  rheumatic  arthritis. 

*  In  the  same  way  uric  acid  pathology  enables  us  to  understand 
the  observation  made  by  Lupine,*  of  Lyons,  that  opium  often 
increases  stomach  pain,  as  it  causes  excessive  acidity  and  secretion 
of  gastric  juice.  Opium,  as  we  have  seen  in  previous  chapters, 
increases  not  only  the  gastric  juice  but  also  the  urine,  the  water 
from  the  lungs,  and  probably  all  the  secretions  of  the  body.     Thus 
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L^ine  found  that  the  pain  was  relieved  by  large  doses  of  sodium 
bicarbonate,  which  would  diminish  the  acidity  of  the  gastric  juice 
and  also  its  quantity,  as  well  as  that  of  all  the  other  secretions,  and 
that  the  pain  was  also  relieved,  by  atropine,  which  has  an  action 
exactly  the  reverse  of  that  of  opium ;  the  opium  here  acted  as  a 
precipitant  of  uric  acid,  the  alkali  and  the  atropine  as  solvents. 

In  the  British  Medical  Journal^  1905,  vol.  i.,  p.  817,  Dr.  F.  Hare 
has  an  article  on  the  hepatic  factor  in  biliousness,  in  which  he 
attempts  to  show  that  the  accumulation  of  glycogen  in  the  liver  may 
cause  congestion  of  that  organ  and  so  produce  biliousness,  and  from 
this  he  proceeds  to  explain  why  starvation,  which  empties  the  liver  of 
glycogen,  is  foimd  useful  in  cases  of  biliousness,  also  why  attacks  go 
in  series,  and  that  such  series  are  completely  broken  through  by  a 
fever  such  as  enteric.  He  then  proceeds  to  treat  the  condition 
by  reducing  the  carbohydrates  so  that  the  liver  shall  not  become 
congested  owing  to  their  excess,  and  he  shows  that  his  treatment  is 
followed  by  good  results. 

This  appears  to  me  to  be  a  very  interesting  suggestion,  though 
the  real  pathology  of  the  condition  and  the  explanation  of  the  results 
of  the  treatment  are,  I  believe,  different  from  those  which  this 
observer  puts  forward.  As  I  have  already  pointed  out,  the  bilious 
attack  or  uric  acid  storm  may  be  greatly  relieved  by  anything  that 
olears  the  blood  of  uric  acid,  because  this  also  lowers  the  blood 
pressure. 

Now  the  effect  of  cutting  off  the  carbohydrates  from  the  diet  is 
in  many  cases  to  prevent  a  more  or  less  troublesome  form  of 
dyspepsia  which  is  due  to  the  imperfect  digestion  and  eventual 
fermentation  of  starchy  food  in  the  stomach  and  intestines.  And 
it  is  easy  to  show  that  anything  that  causes  gastro-intestinal 
dyspepsia  must  also  bring  about  collaamia  and  further  surcharge  the 
blood  with  uric  acid,  producing  high  blood  pressure,  congestion  of 
the  liver  and  other  troubles  commonly  associated  with  an  attack  of 
migraine.  Here  we  see  that  the  treatment  advocated  by  Dr.  Hare 
does  not  by  any  means  act  in  the  manner  that  he  suggests,  but  owes 
its  influoAce  merely  to  the  prevention  of  dyspepsia  and  of  the 
oollsemia  which  is  secondary  to  this. 

The  action  of  the  fever  is  but  one  more  instance  of  the  same 
thing ;  it  also  prevents  bilious  attacks  by  clearing  the  blood  of  uric 
acid,  which  effect  it  produces  by  diminishing  the  solvent  power  of 
the  circulation  fluids,  and  most  unfortunately  of  all  for  Dr.  Hare's 
explanation  the  bilious  attack  with  high  blood  pressure,  headache, 
and  cocomitant  congestion  of  the  liver  can  be  absolutely  and  com- 
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pletely  cured  by  living  oa  a  uric-acid-free  diet,  which,  just  like  all  * 
the  other  factors  here  mentioned,  clears  the  blood  of  uric  acid  and 
lowers  the  blood  pressure,  and  these  good  results  can  be  brought 
about  without  any  reference  to  the  fact  that  such  diet  often  con- 
tains a  considerable  or  large  amount  of  carbohydrates,  and  even  if 
this  has  not  sufficiently  demonstrated  the  facts  of  the  case,  the 
biliousness  and  congestion  of  the  liver  can  be  brought  ba.ck  at  any 
time  by  feeding  pure  prio  acid  without  any  regard  to  or  alteration  of 
the  carbohydrates  in  the  food.  The  cure  produced,  on  the  other 
hand,  by  Dr.  Hare's  restriction  of  carbohydrates  is  of  necessity 
merely  a  temporary  one,  for  the  blood  is  cleared  of  uric  acid  by  the 
uric  acid  which  he  is  pouring  in  (a  pure  meat  diet  has  long  been 
known  to  do  all  this)  and  this  condition  can  only  last  for  a  short 
time  and  will  do  no  permanent  good,  for  in  the  end  the  collsemia, 
the  biliousness,  and  the  congestion  of  the  liver  will  be  worse  than 
before,  as  the  result  of  the  increased  introduction  of  uric  acid.  On 
the  other  hand,  the  cure  produced  by  a  uric-acid-free  diet  is  per- 
manent so  long  as  this  diet  is  continued. 

Diagnosis  of  the  dyspepsia,  due  to  collsemia,  depends  rather  on 
accompanying  symptoms  than  on  its  own  special  characters,  and 
where  dyspepsia  occurs  in  relation  with  high  blood  pressure,  slow 
capillary  reflux,  headache,  fits,  or  mental  depression,  asthma, 
Raynaud's  disease,  paroxysmal  hsBmoglobinuria,  or  Bright's  disease, 
or  alternates  with  gout  or  rheumatism,  as  in  the  case  mentioned  in 
chapter  viii.,  there  is  a  strong  presumption  that  collsBmia  is  at  least 
one  of  the  factors  in  its  causation  and  continuance.  It  will  improve 
on  drugs  or  diet  clearing  the  blood  of  uric  acid  and  will  be  made 
worse  by  administration  of  urates  (see  figs.  25  to  29). 

In  the  same  way  gout  of  the  intestines  is  to  be  diagnosed  from 
its  relation  to  the  taking  of  metals  and  drugs  which  in  other  circain- 
stances  might  cause  gout  of  a  joint,  such  as  mercury  or  lead ;  or  the 
effects  of  acids,  acid  salts,  cold,  &c.,  as  in  the  cases  mentioned. 

The  indication  for  treatment  in  the  case  of  the  dyspepsia  is  to 
keep  the  blood  free  from  an  excess  of  uric  acid.  In  the  case  of  gout 
of  the  intestine,  it  is  to  remove  the  urate  from  the  irritated  part  as 
quickly  as  possible  by  means  of  salicylates. 

In  both  conditions  salicylates  are  extremely  useful,  and  I  now 
often  add  them  to  bismuth  in  conditions  where  I  should  formerly 
have  given  the  latter  alone. 

The  treatment  of  a  bilious  attack  is  the  same  as  that  of  migraine : 
first  clear  the  blood  of  uric  acid  and  then  give  a  course  of  salicylates 
to  carry  it  out  of  the  body. 
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Gout  may  also  affect  other  fibrous  tissues  almost  within  touch 
of  the  caecum,  such  as  those  which  surround  and  support  the  pelvic 
organs  of  the  female,  and  salicylate  of  soda  should  not  be  neglected 
where  inflammation- of  such  tissues  occurs  in  a  patient  who  has 
other  evidences  of  gout  or  rheumatism,  or  a  family  history  of  these  ; 
what  has  already  been  said  in  this  and  the  previous  chapter  about 
gout  of  other  similar  fibrous  tissues  should  be  kept  in  mind. 

In  the  Lancet,  1900,  December  15,  there  is  an  interesting  note 
of  a  case  of  appendicitis,  in  which  ''on  the  third  day  the  bowel 
symptoms  suddenly  ceased,  and  well-marked  arthritis  of  both  knee- 
joints  took  their  place."  If  all  the  trouble  had  been  in  joints,  we 
should  have  said  this  was  a  well-marked  attack  of  rheumatism  with 
migration  from  joint  to  joint;  why  should  we  say  anything  else 
because  the  fibrous  tissues  first  affected  were  those  of  the  caecum 
or  appendix  ?  In  chapter  xvii.  I  have  recorded  a  similar  migration 
from  the  intestines  to  the  bronchi,  or  vice  versd  in  my  own  case. 

I  think  also  that  gout  may  account  for  irritation  in  the  fibrous 
tissues  of  one  other  important  organ  in  the  abdomen,  namely,  the 
liver,  for  not  only  have  I  noticed  that  more  or  less  severe  pain  in  the 
hepatic  region  is  often  promptly  relieved  by  sahcylates,  though  this 
may  have  been  colic  and  not  hepatitis,  but  in  a  case  under  my  care 
at  the  Metropolitan  Hospital,  a  man  with  several  abscesses  in  the 
liver  about  the  size  of  a  walnut  (as  found  at  the  2^05^  mortem) ,  salicy- 
lates very  decidedly  relieved  his  pains  and  reduced  the  temperature, 
thus  again  directing  my  attention  to  the  matter. 

At  the  post  mortem  on  the  above  case  no  suppuration  was  found 
elsewhere  in  the  abdomen,  and  no  definite  cause  for  the  abscesses ; 
a,nd  I  notice  that  Mr.  H.  J.  Waring,  in  his  Erasmus  Wilson  Lec- 
tures at  the  Royal  College  of  Surgeons,  as  published  in  the  Lancety 
1898,  vol.  i.,  p.  621,  says  that  in  Dr.  Norman  Moore's  table  of 
thirty-two  fatal  cases  of  abscess  in  the  liver  **  five  were  apparently 
primary  in  the  liver  (no  definite  cause  being  discoverable)." 

I  also  remember  to  have  seen  similar  pains,  apparently  in  the 
liver,  decidedly  relieved  by  large  doses  of  bicarbonate  of  soda,  which 
may  have  acted  as  the  salicylate  did. 

In  this  connection  also  we  must  bear  in  mind  that  the  liver 
is  one  of  the  organs  which,  according  to  Sir  A.  Garrod,  has  a 
diminished  alkalinity  and  in  which  uric  acid  is  therefore  retained. 

And  as  all  introduced  uric  acid,  being  absorbed  from  the  gastro- 
intestinal canal  into  the  portal  circulation,  must  pass  through  the 
liver  before  it  can  get  into  the  general  circulation,  and  when  the 
alkalinity  of  the  liver  is  considerably   reduced,  as  at  a  time  of 
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extensive  nitrogenous  metabolism  with  large  formation  of  urea  and 
of  the  acid  products  of  sulphur  and  phosphorus  previously  men- 
tioned, it  seems  probable  that  nearly  all  the  introduced  uric  acid 
may  fail  to  pass  through  the  liver  and  be  retained  there,  forming 
a  temporary  uric  acid  filter. 

This  gives  a  good  explanation  of  what  we  find  in  nature,  for  if  I» 
having  a  splendid  supply  of  alkaline  salts  in  my  food  and  blood, 
swallow  some  uric  acid  it  will  mostly  be  found  in  my  urine  within 
the  twenty-four  hours  in  which  it  was  swallowed,  causing  a  rise  in 
excretion ;  but  if  the  same  amount  of  uric  acid  is  swallowed  by  a 
meat-eater  with  his  high  urea  8knd  acidity  there  may  be  little  or  no 
rise  in  the  excretion  in  his  urine  for  some  days  after  the  dose. 
Meanwhile  the  absorbed  uric  acid  probably  remains  in  his  liver, 
and  a  large  quantity  is  thus  retained  and  may  give  rise,  just  as  in 
other  tissues,  to  considerable  irritation,  hypertrophy,  congestion 
and  abscess  or  cirrhosis,  according  to  times  and  circumstances  that 
condition  its  stay  and  other  effects. 

We  can  now  see  that  uric  acid  may  not  merely  produce  conges- 
tion of  the  liver  indirectly  through  the  venous  hyperaemia  of  an 
overburdened  heart  working  against  high  pressure  in  the  arterial 
systems  (see  chapter  xiv.),  but  may  also  directly  cause  irritation, 
congestion  and  hypertrophy,  running  on  in  some  cases  to  cirrhosis 
on  the  one  hand  or  abscess  on  the  other,  and  may  act  on  the 
fibrous  tissues  of  the  hver  just  as  it  does  on  fibrous  tissues  in 
other  parts. 

I  now  cease  to  wonder  that  in  old  flesh-eating  days  my  hepatic 
region  was  so  constant  a  focus  for  pain  or  discomfort. 

In  those  who  go  in  for  the  meat  and  hot  water  cure  of  gout 
or  gouty  dyspepsia,  the  blood  is  kept  clear  of  uric  acid  by  the 
high  acidity;  and  all  the  uric  acid  introduced  is  no  doubt 
retained  in  the  liver  and  spleen,  so  far  as  these  long-suffering  organs 
can  find  room  for  it ;  but  that  this  can  be  continued  indefinitely 
without  more  or  less  serious  injury  to  these  organs  I  am  not 
prepared  to  believe. 

And  it  is  at  least  possible  that  wines  and  spirits  produce  the 
evil  effects  on  the  liver  so  commonly  credited  to  them  to  a  large 
extent  indirectly  through  their  effects  on  acidity  and  the  solubility 
of  uric  acid. 

It  is  quite  an  old  and  respectable  idea  that  gout  and  uric 
acid  originated  in  some  defective  functioning  of  the  liver,  bat,  so 
far  as  I  can  see,  it  has  no  single  particle  of  fact  for  its  founda- 
tion.    Not  only  have  all  my  liver  troubles  cleared  up  as  I  got 
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clear  of  excess  of  uric  acid,  bat  every  single  drug  that  has  ever 
been  fouad  useful  in  these  liver  conditions  either  clears  the  blood 
of  uric  acid  quickly,  like  mercury,  or  more  slowly  by  eliminating 
it,  as  the  solvents,  bicarbonate  or  salicylate  of  soda ;  and  all  the 
signs  and  symptoms  that  have  been  supposed  to  pwnt  to  liverish- 
ness,  sluggish  or  torpid  liver,  are  nothing  more  than  the  congestion 
due  either  to  the  direct  irritant  effects  of  uric  acid  on  the  one 
hand,  or  to  the  slow  and  defective  circulation  of  coUsemia  on 
the  other;  and  the  final  proof  of  this  is  that  all  such  troubles 
clear  up  and  remain  absent  when  the  habit  of  swallowing  unneces- 
sary uric  acid  has  been  given  up  for  eighteen  months  to  two 
years.  When  people  knew  nothing  either  about  uric  acid  or  its 
effects  on  the  capillary  circulation  they  naturally  flew  to  the 
unknown  action  of  the  nerve  centres  to  account  for  migraine,  and 
to  the  almost  equally  unknown  action  of  the  liver  to  account  for 
the  formation  of  uric  acid.  But  all  that  is  now  a  mere  phantom 
hypothesis,  without  facts  behind  it,  and  both  troubles  can  be 
completely  prevented  by  keeping  uric  acid  outside  the  body,  yet  if 
they  were  due  to  the  formation  of  uric  acid  inside  the  body  it  would 
be  impossible  to  prevent  them.  Fortunately,  prevention  can  be 
effected  by  anyone,  and  becomes  visible  to  all  in  the  change  of  the 
capillary  circulation  and  blood  colouring.  With  regard  to  the 
possible  direct  causation  by  uric  acid  of  what  is  called  hepatic  colic, 
it  is  interesting  to  notice  that  Huchard  {British  Medical  Journal, 
1901,  vol.  ii.,  p.  13)  has  found  salicylate  of  methyl  a  useful  adjunct 
to  other  solvents,  and  I  had  myself  used  large  doses  of  bicarbonate 
of  soda  in  such  cases  long  before  I  knew  anything  about  its  action 
as  a  solvent  of  uric  acid.  Then  my  colleague.  Dr.  C.  O.  Hawthorne, 
has  a  most  interesting  paper  in  the  British  Medical  Journal,  1901, 
vol.  i.,  p.  628,  which  he  concludes  with  these  words  :  **  It  seems, 
therefore,  that  cirrhosis  of  the  liver,  even  when  of  the  atrophic  or 
multilobular  type,  must  be  added  to  the  numerous  clinical  events 
capable  of  producing  considerable  and  indefinitely  prolonged  pyrexia 
by  a  method  or  agency  of  unknown  nature." 

I  agree  with  him  as  to  the  clinical  observation  of  facts,  but  I 
suggest  that  the  unknown  agency  is  simply  that  which  is  in  action 
in  gout  or  rheumatism  of  other  fibrous  tissues  of  the  body,  and  in 
a  number  of  cases  it  can  be  relieved,  just  as  in  gout  of  other  tissues, 
by  the  use  of  solvents  of  uric  acid.  We  are  here  dealing  with  gout 
of  the  intestines,  a  precipitation  disease,  and  dyspepsia,  which  is  a 
collsemic  disease,  and  due  to  slow  and  defective  circulation  in 
the  stomach,  liver,  &c.      But  dyspepsia  may  also  be  due  to  slight 
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local  precipitation,  and  the  only  rule  I  can  give  in  treatment  is  that 
troubles  made  worse  by  precipitants  are  relieved  by  solvents  and 
vice  versd.  A  dyspepsia  made  worse  by  acid  or  cold  will  be  relieved 
by  solvents.  A  dyspepsia  associated  with  collaBmia,  headache  and 
subnormal  temperature  will  be  relieved  by  precipitants,  as  acids 
and  tonics ;  but  then  we  must  remember  that  precipitation  tiroubles 
may  be  produced  as  the  collsemic  troubles  are  cured. 

The  treatment  of  intestinal  putrefaction  is  the  same  as  that  of 
the  migraine  or  epilepsy  which  it  accompanies  (see  an  abstract  by 
the  author  in  Brain^  September,  1895,  on  intestinal  putrefaction  in 
certain  neuroses).         ^ 

It  is  a  fact  of  no  little  interest  that  salicylate  of  soda,  which 
cures  all  these  intestinal  pains  and  colics,  will  under  certain  condi- 
tions not  only  fail  to  cure  them,  but  may  produce  them  when  not 
otherwise  present.  And  these  conditions  are  exactly  the  same  as 
those  in  which  it  also  fails  to  cure  rheumatism,  or  may,  as  we  shall 
see  in  chapter  xvi.  and  fig.  71,  make  the  pains  worse  and  raise  the 
temperature. 

Now  salicylates  act  best  in  colic,  just  as  in  rheumatism,  when 
the  trouble  is  acute  and  accompanied  by  fever ;  they  also  act  best 
in  the  evening  and  early  hours  of  the  night,  and  least  well  in  the 
morning  hours,  and  in  these,  people  who  are  taking  salicylates  for 
other  troubles  may  complain  of  some  very  decided  colicky  pains. 
And  these  colicky  pains  while  taking  salicylates  are  worse  while 
warm  in  bed,  and  are  made  better  by  getting  up  and  having  a  cold 
bath  (see  also  description  of  fig.  74). 

But  we  have  seen  that  the  colic  produced  by  urates  alone 
without  salicylates  is  made  worse  by  cold  and  improved  by  heat, 
and  the  pains  of  rheumatism  are,  apart  from  salicylates,  made 
better  by  heat  and  worse  by  cold ;  bub  under  salicylates  they  are 
made  better  by  cold  and  worse  by  heat,  as  we  shall  see  in 
chapter  xvi. 

We  shall  there  also  see  that  external  warmth  acts  like  a  dose 
of  alkali,  and  increases  the  alkalinity  of  the  blood,  and  also  that 
salicylates  act  best  when  the  alkalinity  of  the  blood  is  low,  and  may 
not  act  at  all,  or  even  do  harm,  when  it  is  high. 

And  the  fact  that  such  colic  is  made  better  by  warmth  apart 
from  salicylate,  and  worse  by  warmth  conjoined  with  salicylates, 
shows  that  it  is  absolutely  dependent  upon  the  solubility  of  uric  acid 
in  the  blood,  and  is  made  worse  by  anything  which  interferes  with 
that  solubility  and  better  by  anything  which  aids  it. 

Now,  apart  from  salicylates,  external  warmth  raises  the  alka- 


Digitized  byLjOOQlC 


DYSPEPSIA   AND   GOUT   OF   THE    INTESTINES  439 

Unity  of  the  blood  and  increases  the  solubility  of  uric  acid;  it 
therefore  does  good  in  colic ;  but  when  salicylates  are  in  circula- 
tion, warmth,  which  raises  the  alkalinity  of  the  blood,  hinders  the 
solvent  action  of  these  substances  for  uric  acid,  and  therefore  makes 
the  colic  worse. 

I  will  not  go  into  this  matter,  except  to  point  out  its  bearing 
on  treatment,  but  must  refer  to  what  I  have  already  said  in 
chapter  ii.  on  fig.  8,  and  in  chapter  ix.,  and  shall  have  to  say  in 
chapter  xvi. 

Now  it  is  obvious  that  if  salicylates  are  not  good  solvents  of 
uric  acid  when  the  alkalinity  of  the  blood  is  high,  they  may  fail 
to  relieve  colic,  such  as  that  produced  by  lead,  when  it  has  lasted 
some  time,  and  has  consequently  greatly  lowered  urea  and  acidity 
of  urine,  and  raised  to  a  corresponding  extent  the  alkalinity  of 
the  blood,  and  that  in  such  conditions  their  action  will  be  aided 
by  giving  them  with  ammonia,  which  raises  the  acidity  of  the 
urine,  or  in  alternate  doses  with  acids  or  salts,  which  raise  the 
acidity. 

It  follows  also  that  when  we  are  trying  to  cure  colic  with  sali- 
cylates, and  have  got  the  patients  well  under  their  influence,  we 
must  not  go  on  with  the  application  of  hot  poultices  or  fomentations 
to  the  seat  of  pain. 

Much  more  also  does  it  follow  that  we  must  never  expect  the 
best  action  of  salicylates  in  colic,  or,  for  that  matter,  in  rheumatism 
either,  if  we  persist  in  giving  them  along  with  the  alkaline  salts  of 
potash  or  soda,  and,  indeed,  the  satisfactory  action  of  salicylates  in 
acute  rheumatism  and  their  very  doubtful  benefit  in  the  chronic 
disease  are  probably  entirely  due  to  the  different  reaction  of  the 
blood  in  these  two  conditions. 

In  the  treatment  of  typhlitis  or  appendicitis  in  cases  where 
suppuration  has  not  already  taken  place,  I  give  salicylates  as  for 
arthritis  and  judge  by  the  results.  The  best  way  is  to  give  salicylate 
or  aspirin  much  as  for  acute  rheumatism,  and  to  apply  a  local  icebag 
or  cold  in  other  form,  and  under  no  circumstances  to  use  local  heat 
unless  we  wish  the  salicylates  to  do  harm. 

If  the  drug  clearly  controls  the  pain  and  temperature  and 
repeats  this  result  on  any  slight  sign  of  a  subsequent  relapse,  I 
advise  the  patient  to  go  on  taking  this  drug  for  some  time,  and 
to  keep  it  constantly  at  hand  in  case  of  need,  and  then  to  slowly 
alter  diet  so  as  to  clear  the  body  and  blood  of  all  excess  of  uric 
acid. 

But  if  diet  cannot  be  altered  they  are  almost  certain  to  have  a 
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relapse  (for  gout  tends  to  go  on  recurring  in  the  affected  tissues, 
which  act  the  part  of  the  uric  acid  filter),  and  they  had  better 
arrange  to  have  the  appendix  removed  as  the  surgeons  advise, 
though  I  see  from  a  statement  in  the  Lancet ^  1900,  vol.  i.,  p.  646, 
that  this  does  not  always  put  an  end  to  the  trouble,  for  if  any  of 
the  irritated  fibrous  tissues  are  left  the  gout  will  recur,  and  those 
who  are  full  of  urates  may  have  it  in  other  parts  of  the  intestines  or 
in  the  stomach  ;  and  no  one,  I  think,  now  removes  the  great  toe  for 
gout.  When,  suppuration  has  taken  place,  salicylates  and  diet  are 
too  late,  and  the  patient  must  be  treated  on  ordinary  surgical 
principles  fol:  the  local  troubles. 

I  notice  with  interest  that  Mr.  Arbuthnot  Lane  says  in  the 
British  Medical  Journal,  1905,  vol.  i.,  p.  702, '"  That  the  operation 
of  removal  of  the  appendix  not  infrequently  fails  to  relieve  patients 
of  their  painful  symptoms  is  well  known  to  all  of  us,  and  no  amount 
of  statistics  pointing  to  a  contrary  conclusion  to  this  can  be  relied 
upon."  I  give  this  quotation  as  further  evidence  of  what  I  have 
just  said,  i.e.,  that  if  the  trouble  is  due  to  gout  of  the  intestines  it 
is  obvious  that  it  may  recur  and  recur  so  long  as  there  is  any  fibrous 
tissue  left.  The  surgeons  are  here  removing  not  the  cause  but  the 
consequence,  and  if  space  permitted  I  could  give  records  of  quite  a 
number  of  cases  in  which  removing  the  cause  has  rendered  all  resort 
to  operation  unnecessary. 

In  the  dyspepsia  and  slight  colicky  pains  produced  by  urates 
or  by  urates  and  salicylates  together,  there  is  generally  a  little  rise 
•of  temperature,  say  to  99°  F.  or  100°  F.,  and  I  have  several  times 
noticed  in  children  who  are  taking  salicylates,  for  a  cold  perhaps, 
that  the  temperature  is  raised  to  this  extent  in  the  early  morning 
hours,  but  falls  to  normal  when  the  drug  is  left  off;  no  doubt  in 
these  cases  salicylates  and  alkalies  are  causing  in  the  morning 
hours,  when  their  actions  clash,  some  little  gouty  irritation  some- 
where which  suffices  to  raise  the  temperature  to  this  extent. 

With  regard  to  the  cause  and  cure  of  gout  of  the  intestines  by 
diet,  there  is  an  interesting  note  in  the  Epitome  of  the  British 
Medical  Journal^  1901,  vol.  i.,  p.  65,  on  a  communication  from  the 
physician  to  the  French  Legation  at  Pekin,  who  points  out  the  rarity 
of  appendicitis  among  the  Chinese,  and  the  absence  of  meat  froia 
their  diet.  Credit  is  given  to  the  diet  for  keeping  the  bowels  open  ; 
but  I  should  consider  that  in  relative  freedom  from  uric  acid  ic  had 
a  still  more  important  quality. 

In  the  Lancet,  1905,  vol.  i.,  p.  372,  is  an  annotation  on  the 
prevention  and  cause  of  appendicitis,  in  which   it  is  pointed   out 
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that  this  disease  is  nearly  four  times  as  common  in  men  as  in 
women,  and  looking  upon  it  as  gout  of  the  intestines  it  is  perhaps 
not  without  interest  to  remark  that  this  is  also  the  case  with  ^out. 
We  may  also  do  well  to  bear  in  mind  the  way  in  which  dysentery  is 
cured  by  a  simple  diet  of  white  of  egg  and  other  uric-acid-free 
substances,  and  the  apparently  heavy  mortality  which  occurs  in 
this  disease  when  it  is  treated  with  meat  juices  and  extracts 
and  other  substances  containing  xanthin. 

No  doubt  the  latter  foods  would  serve  to  increase  the  intestinal 
irritation  and  catarrh,  while  the  uric-acid-free  foods  would  allow  the 
irritation  to  die  out. 

Similar  records  appeared  during  the  Russo-Japanese  war.  We 
recall  the  remarkable  manner  in  which  Chinese,  Japanese,  and 
other  vegetable  feeders  recovered  from  such  troubles  as  dysentery 
by  a  simple  unstimulating  diet,  while  those  fed  on  strengthening 
food — beef  tea  and  meat  juices — either  failed  to  recover  or  took 
much  longer. 

I  am  often  asked  whether  gall-stones  have  any  relation  to  uric 
acid,  and  the  answer  must  be  in  the  negative.  There  is  no  direct 
connection  between  uric  acid  and  gall-stones,  yet  there  is  a  very 
interesting'  indirect  connection  which  I  mention  here,  not  because 
gall-stones  are  connected  with  gout,  but  because  they  have  an 
Anatomical  relation  to  the  intestines.  6all-sfones  may  be  related  to 
<5ollaBmia,  so  that  they  stand  in  the  opposite  group  to  gout.  They 
occur  more  often  in  women  and  are  most  commonly  seen  at  or 
after  the  age  of  fifty. . 

The  effect  of  coUsemia  is  to  render  scanty  and  concentrated  all 

the  secretions  and  the  excretions  of  the  body.    In  severe  coUasmia 

the  saliva  is  thick  and   sticky  and  the  mouth  almost  dry,  the 

excretion  of  water  from  the  lungs  is  diminished,  the  water  from  the 

kidneys  is  also  diminished,  so  that  the  urine  is  thick  and  readily 

throws  down  deposits  of  salts.     Gollsemia  is  a  universal  condition, 

and  there  is  no  reason  to  doubt  that  when  all  the  excretions  are 

scanty  the  bile  is  also  scanty.    Just  as  we  see  that  the  saliva  tends 

to  throw  down  tartar,  so  also  does  the  bile  tend  to  throw  out  mucus 

and  pigment  which  form  the  commencement  of  a  gall-stone ;  and 

no   doubt  each   time   the    collsBmic    condition    comes    into    force 

throughout    the  body,  not  only    will  further  quantities  of  mucus 

and  pigment  be  thrown  out,  but  various  other  insoluble  substances 

irop  the  bile  will  also  be  deposited  and  collected  on  the  gall-stone 

beginning  to  form.     We  are  now  in  a  position    to    explain  the 

relation  of  gall-stones  to  age  and  sex,  for  both  these  factors  have  an 
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important  influence  on  the  causation  of  collsBmia,  with  regard  to 
which  those  who  have  studied  the  previous  chapter  on  uric  acid 
metabolism  will  understand  how  it  comes  about  that  there  is  more 
uric  acid  in  the  blood  and  consequently  more  likelihood  of  coUaemia 
about  the  decline  of  life  from  fifty  years  onwards.  Hence  it  is  that 
I  regard  it  as  no  mere  accident  that  it  is  about  this  time  of  life  that 
gall-stones  are  most  common,  for  we  must  remember  that  gall- 
stones probably  take  some  time  to  form,  and  that  though  they  come 
into  prominence  at  fifty  the  original  mucus  of  such  stones  was 
probably  laid  down  some  years  previously.  But  those  who  suffer 
from  coUsemia  more  markedly  at  fifty  have  in  all  probability  been 
suffering  from  it  from  time  to  time  and  more  or  less  seriously  for 
some  years  before  fifty. 

And  then  as  to  sex  and  the  great  preponderance  of  gall-stones  in 
women  we  have  two  factors,  one  the  somewhat  inactive  lives  some 
of  them  live,  and  inactivity  must  in  some  degree  mean  a  deficient 
circulation,  change  and  movement  in  all  the  interstitial  fluids  of  the 
body ;  hence,  other  things  equal,  those  fluids  tend  to  throw  down 
deposits  of  mucus,  pigment  and  salts,  especially  in  those  who  are 
sedentary ;  and  the  other  factor  is  that  referred  to  in  chapter  iv. — 
the  fact  that  women  have  a  well-marked  cause  of  collaBmia  for  a 
certain  number  of  days  in  every  month,  while  a  man  of  the  same 
age  may  steadily  go  Jn  storing  uric  acid  for  some  years  8knd  not 
have  collaemia  at  all,  even  for  a  few  hours.  This,  it  will  be  remem- 
bered, as  we  shall  further  see  in  chapter  xv.,  gives  the  explanation 
of  the  fact  that  women  rarely  have  gout  till  about  fifty,  as  their 
monthly  collsemia  prevents  the  accumulation  of  uric  acid  in  the 
body,  but  as  we  now  understand  this  will  not  prevent,  but  on  the 
contrary  greatly  facilitate,  those  changes  in  the  condition  of  bile 
which  lead  to  the  formation  of  gall-stones,  and  of  the  saliva,  which 
lead  to  deposits  of  tartar,  and  undoubtedly  the  latter  deposit  tends 
to  cease  on  the  adoption  of  the  uric-acid-free  diet. 
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CHAPTER  XI. 


Raynaud's  Disease. 

Just  as  we  have  seen  in  the  previous  chapter  that  the  defective 
circulation  in  the  gastro-intestinal  mucous  membranes  produced  by 
uric  acid  may  account  for  many  of  the  phenomena  of  dyspepsia, 
there  is  good  reason  co  believe  that  the  defective  circulation  in  the 
skin  and  extremities  similarly  produced  will  account  for  the  produc- 
tion of  Raynaud's  disease. 

The  defective  circulation  is  indeed  common  to  the  whole  body, 
but  the  skin  and  extremities  are  specially  affected,  because,  as 
Raynaud  points  out,  they  are  the  parts  of  the  body  which  are  most 
exposed  to  loss  of  temperature,  and  because,  as  we  have  seen  in 
chapter  v.,  cold  is  itself  a  powerful  contributing  factor  in  the 
causation  of  colIsBmia,  and  the  extremities  have  a  larger  surface,  in 
proportion  to  bulk,  than  any  other  part  of  the  body. 

It  may  be  said  that  Raynaud  in  his  "Thesis,"  published  in 
1862,  attributed  the  local  asphyxia  and  symmetrical  gangrene  of 
the  extremities  which  he  described  to  a  spasmodic  contraction  of 
capillary  vessels. 

He  acknowledged  that  this  might  be  a  general  condition,  affect- 
ing the  vessels  all  over  the  body  at  the  same  time,  but  producing 
serious  effects  only  in  the  extremities,  because  these  are  the  portions 
of  the  body  which  have  most  surface  in  proportion  to  bulk,  and 
therefore  most  quickly  lose  their  heat  by  conduction  and  radiation^ 
and  most  early  become  cooled  down  below  the  point  at  which 
the  life  of  the  tissues  can  be  continued  (**  Thesis,"  p.  166).  He 
observed  that  at  the  time  of  an  attack  of  asphyxia  or  gangrene  of 
the  extremities,  the  skin  was  everywhere  cold  and  pale,  and  a  case 
of  which  I  shall  give  notes  shows  that  the  temperature  of  the  body 
at  a  distance  from  the  seat  of  attack  falls  at  the  time  of  an  attack, 
and  rises  again  as  it  passes  off ;  bear  in  mind  also  fig.  5. 

I  shall  also  point  out  that  there  is  good  reason  to  believe  that  the 
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vessels  of  the  kidney  are  obstructed  at  the  same  time  with  those  of 
the  skiD,  and  Raynaud  himself  mentions  the  signs  of  this  without 
understanding  their  import;  and  there  is  also,  as  we  have  seen, 
reason  to  believe  that  the  vessels  in  the  brain,  lungs,  and  other 
viscera  are 'in  a  similar  condition. 

Raynaud  himself,  however,  gives  no  good  or  satisfactory  reason 
why  the  arterioles  and  capillaries  should  be  affected  by  this  spas- 
modic contraction  ;  it  is  true,  he  remarks,  that  it  is  often  met  with 
in  nervous  people  and  in  those  who  suffer  from  hysteria,  epilepsy, 
<&c. ;  but  what  influence  he  attributes  to  the  nervous  system  in  pro- 
ducing these  phenomena  all  over  the  body  is  not  very  clear. 

At  this  point  my  researches  come  in,  and  I  have  suggested  that 
the  vessels  are  obstructed  owing  to  the  presence  of  uric  acid  in  the 
circulation  {British  Medical  Journal,  February,  1889,  p.  191) ;  and 
this  obstruction  we  can  now  measure  with  accuracy,  and,  as  has 
been  seen  in  chapter  v.,  it  was  Raynaud's  observation  that  led  me 
to  measure  it  in  the  skin. 

I  will  now  give  notes  of  some  cases,  and  then  discuss  Raynaud's 
cases  and  arguments. 

Margaret  C,  aged  3  years,  came  among  my  out-patients,  Septem- 
ber 23,  1889.  Her  mother  said  that  some  of  the  toes  of  both  feet 
were  cold  and  blue  and  the  child  complained  of  pain  in  them.  The 
right  foot  was  seen  to  be  blue-black,  cold,  and  tender  as  far  as  the 
middle  of  the  metatarsal  bones,  the  left  foot  had  the  second,  third, 
and  fourth  toes  blue-black  and  cold,  and  the  colour  extended  in  lines 
a  little  into  the  sole  of  the  foot.  Second  sound  of  heart  relatively 
loud.  Pulse  irregular  with  marked  plus  tension.  Had  ineasles 
twelve  months  ago,  and  pertussis  at  the  same  time.  Had  not 
had  any  fever  lately.     Has  three  sisters  who  are  all  well. 

Father  subject  to  gout,  his  family  also  subject  to  it  and  to 
phthisis.     Mother  well. 

The  feet  were  wrapped  in  wool  and  a  quarter  of  a  tabella  of 
nitro- glycerine  given  frequently,  and  she  was  admitted. 

September  24. — Much  better.  Feet  are  hot  and  a  little  tender, 
but  the  colour  and  coldness  have  both  gone.  Pulse  120 :  heart,  first 
sound  rather  weak,  second  sound  relatively  loud.  Urine  of  the 
attack  yesterday  gives  a  uric  acid  urea  'relation  1—8*3,  axi 
enormous  excess  of  uric  acid,  but  there  is  no  albuminuria.  Given 
a  little  dilute  nitro-hydrochloric  acid  and  iTii.  of  tinct.  opii  twice 
a  day. 

September  26. — Going  on  well ;  urine  of  this  day  gives  a  rela- 
tion of  uric  acid  to  urea  1 — 20*7. 
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September  27. — Another  attack  in  the  evening,  the  left  foot 
being  most  affected ;  it  was  blue  as  far  as  the  ankle.  In  the  right 
foot  only  two  or  three  toes  were  blue,  just  the  reverse  of  the 
previous  attack.  Was  again  given  nitro-glycerine.  Urine  of  the 
attack  (probably  a  mixture)  gave  uric  acid  urea  relation  1 — 22. 
Urine  later  on,  after  all  the  nitro-glycerine  had  been  given, 
1 — 53.  The  first  lot  of  urine  was  a  considerable  quantity,  450  cc, 
and  probably  included  urine  before  as  well  as  during  the  attack ; 
hence  the  relatively  small  amount  of  uric  acid — 1 — 22 — as  com- 
pared to  1 — 8  in  first  attack.  The  great  effect  of  nitro-glycerine 
on  the  excretion  is  well  shown  in  the  relation  of  1 — 53,  which  is  in 
marked  contrast  with  1 — 22.  We  can  now  see  that  the  second 
attack  on  September  27  was  a  rebound  from  the  retentive  effects 
of  the  nitrites,  acids  and  opium  given  for  the  first  attack ;  they 
should  have  been  followed  by  salicylates. 

September  28. — Nearly  all  right  again  and  only  a  few  scattered 
petechias  and  some  oedema  marked  the  parts  of  the  feet  affected 
yesterday. 

It  was  now  noticed  thsit  there  was  some  peeling  on  the  hands 
and  chest,  and,  thinking  that  she  might  have  had  scarlet  fever,  she 
was  sent  out. 

Her  mother  denied  that  she  had  had  any  rash  or  sore  throat 
previous  to  admission,  and  I  saw  her  a  few  days  later  at  her  own 
home,  and  examined  her  sister,  who  showed  no  signs  of  peeling. 

Eliza  H.,  aged  6.  Admitted  into  the  Eoyal  Hospital  for  Children 
and  Women,  November  27,  1890. 

Her  family  have  always  lived  in  London.  There  are  three 
brothers  and  sisters  younger,  and  one  older  than  the  patient. 
Mother  has  had  nine  children  born  alive,  no  miscarriages. 

Mother  is  subject  to  cough. 

Mother's  mother  and  mother's  brother  had  rheumatic  fever. 

Father's  mother  had  **  chalk  gout." 

No  ague  in  family. 

Patient  had  measles  and  bronchitis  when  fifteen  months  old,  and 
whooping-cough  at  4  years  old. 

Eyelids  and  face  generally  very  pale  and  puffy.  Has  con- 
junctivitis and   opacity  of   oornese. 

On. admission — pulse  120,  temperature  100° F,  respiration  24. 

Soon  after  admission  she  passed  some  urine  which  was  almost 
black,  threw  down  a  grumous  deposit,  and  contained  a .  large 
amount  of  albumin.  A  few  hours  later  it  was  the  colour  of  dark 
sherry,  and  later  still,  quite  normal. 
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December  1. — Urine  to-day  amber,  clear,  acid,  1018.  Phos- 
phates. No  albumin.  I  examined  her  heart  and  found  reduplica- 
tion of  the  first  sound  between  the  apex  and  the  left  border  of  the 
sternum,  and  a  loud  second  sound  both  at  apex  and  base. 

Pulse  quick,  80  to  105,  irregular  in  force  and  time ;  and  it  was 
difficult  to  judge  by  the  finger  as  to  the  tension,  but  pulse  tracings 
showed  at  times  considerable  tension.  When  the  pulse  was  quick 
there  was  probably  some  failure  of  the  heart,  and  tension  was  not 
^ell  maintained  on  this  account. 

Spleen  dulness  normal. 

The  urine  of  November  28  was  port-wine  coloured,  with  a 
grumous  sediment,  1018.  Contained  a  very  large  amount  of  albu- 
min (about  10  or  12  parts  per  1,000,  Esbach).  Gave  haemoglobin 
lines  with  the  spectroscope,  and  a  relation  of  uric  acid  to  urea  of 
1—30. 

December  2. — **  The  child's  hands  were  washed  with  cold  water 
at  6  a.m.  After  this  she  was  well  till  1  p.m.,  when  she  began  to 
complain  of  pain  in  the  hands,  which  were  seen  to  be  quite  blue 
up  to  the  level  of  the  wrist.  This  bluene^s  persisted  up  to  1.10  p.m., 
when  the  colour  only  remained  beneath  the  finger-nails ;  the  rest  of 
the  hands  were  red,  puffy,  and  markedly  swollen,  but  quite  cold ; 
the  puffiness  and  redness  gradually  faded,  and  at  2.30  p.m.  the 
hands  were  normal  in  appearance  and  temperature.  Pulse  80,  no 
marked  plus  tension  during  the  stage  of  blueness  and  congestion. 
Heart  first  sound  prolonged,  second  sound  accentuated  at  apex  and 
base.  The  child  had  marked  pallor,  and  appeared  to  have  intense 
headache  during  the  attack  in  the  hands,  but  said  she  did  not  know 
what  was  the  matter,  and  had  no  headache.  At  2.30  p.m.  she  sat 
up  and  began  to  play  with  her  toys. 

**  Blood  drawn  from  finger  as  congestion  stage  was  passing  off 
showed  marked  excess  of  white  cells,  which  were  actively  motile 
and  putting  out  many  processes.  Bed  corpuscles  formed  bad 
rouleaux,  and  scattered  among  them  were  collections  of  bright 
refracting  nuclei  about  the  size  of  one-sixth  of  a  red  cell,  and  it 
appeared  as  if  in  places  the  cells  had  burst  and  discharged  their 
contents."  I  am  indebted  for  the  above  description  of  an  attack 
and  the  condition  of  the  blood  to  the  notes  of  my  colleague,  Dr. 
S.  W.  Wheaton,  who  was  then  Registrar. 

December  4. — Urine  of  twenty-four  hours,  ending  this  morning, 
during  which  there  was  no  attack,  was  19  ozs.,  amber,  smoky,  turbid, 
1020,  faintly  acid.  No  albumin,  some  phosphates,  uric  acid,  urea 
relation  1 — 17. 
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Had  attacks  of  local  asphyxia  in  hands  or  feet,  or  both,  on 
December  6,  7, "6,  9.  On  the  11th  and  12th  there  were  no  attacks, 
in  spite  of  her  hands  being  washed  in  cold  water  as  before.  The 
above  attacks  lasted  from  ten  to  forty  minutes,  and  attention  was 
directed  to  them  by  the  child  complaining  of  pain  in  the  affected 
members.  They  were  not  accompanied  by  any  marked  rise  of  tem- 
perature, or  followed  by  hsemoglobinuria,  in  fact,  the  temperature 
was  subnormal  all  the  time. 

December  13. — Urine  of  twenty-four  hours,  ending  8  a.m.  to- 
day, 24  ozs.,  pale  amber,  turbid,  neutral,  1016.  Urea  1*2  per  cent. ; 
uric  acid,  0*04704  per  cent.  Eolation,  1  —25.  Weight,  38  lbs.  Urea, 
3'5  grs.  per  pound,  which,  for  a  child  of  her  age,  is  very  low,  and 
shows  failure  of  nutrition. 

Had  a  slight  attack  in  the  right  hand  at  7.15  this  morning, 
lasting  ten  minutes. 

December  15. — Urine  of  twenty-four  hours,  25  ozs.,  pale  amber, 
slightly  acid,  1019.  Urea  1*4  per  cent. ;  uric  acid,  0*05712  per  cent. 
Eelation  1—25. 

Urea  still  very  low.  She  is  on  farinaceous  diet,  and  sister  says 
she  is  always  very  hungry  (had  she  been  starved  ?).  I  ordered  her 
to  have  meat  and  be  fed  up.*  No  doubt  this  low  nutrition  and 
relative  excess  of  uric  acid  is  the  cause  of  all  her  trouble. 

December  16. — Had  four  distinct  attacks  in  hands  and  feet,  first 
at  11.25  a.m.,  second,  4.25  p.m. ;  third,  4.50  p.m. ;  and  fourth, 
5.30  p.m.  Urine  passed  between  9  and  11  a.m.  to-day,  2}  ozs., 
amber,  turbid,  neutral,  1025.     Uric  acid  urea  relation,  1 — 19. 

Urine  11  a.m.  to  1  p.m.  (being  a  mixture  of  the  urine  corre- 
sponding to  the  attack  of  11.25  a.m.,  lasting  twenty  minutes,  with 
the  urine  of  the  remaining  one  hour  and  forty  minutes  free  frcnu 
attack),  1026,  faintly  acid ;  uric  acid  to  urea,  1 — 23. 

There  was  thus  apparently  less  uric  acid  at  the  time  of  the 
attack  than  before  it,  but  as  I  have  pointed  out  in  the  case  of  head- 
ache, epilepsy,  and  other  paroxysmal  effects  of  uric  acid,  there  is  a 
variation  in  the  excretion  in  both  directions,  a  plus  excretion  during 
the  attack,  and  a  minus  before  or  after  it,  or  both  ;  and  when  the 
separation  is  not  accurate,  as  in  slight  attacks  it  can  rarely  be, 
the  minus  excretion  before  or  after  the  attack  more  than  balances 
the  plus  excretion  during  the  attack  (which  only   lasted  twenty 


*  I  did  not  at  this  time  know  that  meat  directly  introdaoed  uric  acid  into 
the  body,  or  I  should  not  have  ordered  it,  and  no  doubt  this  partly  accounted 
for  the  continued  excess  of  this  substance  in  the  urine. 
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minutes  out  of  two  hours  urine) ;  and  we  get  the  result  here 
shown,  namely,  that  there  was  a  greater  excretion  in  the  two  hours 
before  the  attack  than  in  the  two  hours  including  the  attack; 
in  both  periods,  however,  there  was  a  considerable  excess  of  uric 
acid,  and  the  urine  is,  after  all,  but  an  imperfect  index  of  the 
amount  of  uric  acid  in  the  blood  (see  chapter  iii.). 

December  19. — Had  no.  attack  on  the  17th  and  18th.  To-day 
she  had  an  attack  at  1.50,  lasting  only  ten  minutes,  but  followed 
by  a  rise  of  temperature  to  102*8^  F.,  and  the  urine  passed  next 
after  this  at  5  p.m.  contained  hsBmoglobin. 

Urine  passed  at  1  p.m.,  before  the  attack,  pale  amber,  slightly 
acid,  1026 ;  uric  acid  to  urea  1 — 21. 

Urine  passed  at  5  p.m.  (the  first  after  attack),  grumous  red- 
brown,  with  powdery  sediment,  strongly  acid,  1030.  HaBmoglobin 
lines.  Much  albumin,  but  part  of  the  turbidity  clears  with  heat 
(?  urates).  Uric  acid  urea  relation,  1 — 22.  Total  urea  in  100  cc. 
was  49  grs.  Total  uric  acid,  2*2  grs.  Total  acidity  reckoned  a& 
oxalic  acid,  5*8  grs.  Eelation  of  acidity  to  urea,  1 — 8*4,  that  is 
to  say,  acidity  was  low,  and  with  a  low  acidity  we  had  a  large 
excretion  of  uric  acid,  1 — 22.  But  I  said  above  the  urine  was 
strongly  acid  ;*  how  then,  it  may  be  asked,  was  the  acidity  low  ? 
I  reply  that  the  urine  (as  is  generally  the  case  with  excess  of 
uric  acid  in  the  blood)  was  a  very  concentrated  one,  and  the 
excretion  of  water  small ;  hence  the  apparent  acidity  was  high ; 
but  when  we  came  to  reckon  the  total  acidity  by  the  side  of  the 
total  urea  or  the  hourly  excretion  of  acid  in  grains,  we  find  that 
the  acidity  is  relatively  low,  for  we  only  find  1  gr.  of  oxalic 
acid  for  8*4  grs.  of  urea,  whereas  my  researches  show  that 
taken  over  a  long  period  of  time,  the  relation  of  acidity  to  urea 
is  1 — 6*8,  1  gr.  of  oxalic  acid  for  every  6*8  grs.  of  urea,  whereas 
here  we  only  got  1  gr.  for  8'4  grs.  of  urea,  so  that,  as  I  have 
said,  acidity  is  really  low,  though  estimated  only  with  a  piece  of 
litmus  paper  it  would  appear  high.  Such  is  the  difference  between 
exact  and  inexact  investigation. 

What  really  happened  in  the  attack  of  hsBmoglobinuria  was, 
probably,  as  follows :  At  the  time  of  the  local  asphyxia,  1.50  p.m., 
there  was  intense  coUaemia,  and  an  enormous  excretion  of  uric 
acid  in  the  urine,  having  the  relation,  say,  1—8  or  1 — 12,  but  in 
this  case  the  attack  only  lasted  for  ten  minutes,  and  the  exces- 
bive  excretion  only  went  on  probably  for  half  an  hour,  but  we 
unfortunately  got  no  urine  passed  till  5  p.m.,  nearly  three  hours 
later.      Meanwhile    the    temperature  has  risen,  the  alkalinity  of 
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the  blood  has  diminished,  the  exoretioa  of  uric  acid  has  fallen 
greatly,  possibly  down  to  1 — 40  or  1 — 50,  showing  that  there  is 
no  longer  any  excess  of  it  in  the  blood,  and  the  acidity  of  the 
urine  has  risen  (it  was  possibly  alkaline  at  the  time  of  the 
actack)  but  the  blood  has  been  flooded  with  haemoglobin,  and  this 
slowly  finds  its  way  out  of  the  kidney ;  the  result  is  that  in  the 
urine  passed  at  5  p.m.  we  have  plenty  of  haemoglobin,  a  low 
acidity,  a  large  excretion  of  uric  acid,  1 — 22,  though  this,  in  all 
probability,  was  the  product  of  a  mixture  of  the  very  much  larger 
excretion  during  the  attack  with  the  very  mucb  smaller  in  the 
two  and  a  half  hours  that  followed  it,  so  that  the  relation  of  uric 
acid  is  reduced  from  1 — 8  to  1 — 22 ;  just  as  the  acidity  is  a  . 
mixture  of  the  alkaline  urine  of  the  attack  with  the  highly  acid 
urine  of  the  two  and  a  half  hours  following  it,  when  with  high 
temperature  there  would  certainly  be  a  rise  of  urinary  acidity  and 
a  corresponding  fall  in  the  alkalinity  of  the  blood. 

Now  that  I  have  gone  into  these  matters  at  length,  I  shall  not 
require  to  repeat  the  explanation  of  the  same  phenomena  in  sub.- 
sequent  attacks. 

Dr.  Wheaton  examined  the  blood  one  hour  before  an  attack, 
and  found  3,800,000  red  cells  per  cubic  millimetre ;  he  again 
examined  it  one  hour  after  an  attack,  during  hsemoglobinuria, 
and  found  2,990,000  cells  only,  a  very  great  diminution.  He 
repeated  the  examination  on .  two  subsequent  occasions  with 
similar  results;  and  also  found  that  the  blood  after  the  attack 
showed  increase  of  white  cells,  and  increase  of  coagulability. 

December  20. — She  had  an  attack  of  local  asphyxia  in  both 
feet,  lasting  from  6.55  to  7.30  and  followed  by  a  rise  of  tempera- 
ture to  99-8°  F.  The  urine  passed  after  this,  at  8  p.m.,  contained 
haemoglobin. 

Some  urine  passed  before  (?  how  long)  the  attack  gave  a  rela- 
tion of  uric  acid  to  urea  1 — 28,  and  that  passed  at  8  p.m.,  con- 
taining haemoglobin,  gave  a  relation  1 — 30.  Here  there  was 
probably  an  admixture  of  the  excretion  of  before  or  after  with 
that  of  during  the  attack,  but  as  I  was  unable  to  obtain  definite 
information  as  to  the  hour  at  which  the  specimen  before  the 
attack  was  passed,  no  valid  conclusion  can  be  drawn  from 
my  results,  I  got  many  such  results  from  the  uric  acid  head- 
ache before  I  found  out  the  importance  of  separating  carefully 
the  urine  of  the  attack. 

December  23. — Local  asphyxia  in  the  toes  of  both  feet   3.20 
to  3.35  p.m.,  or  lasting  slightly  till  4  p.m.     Urine  passed  durinj^ 
29 
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the  attack  of  a  pale  port-wine  colour   (a  mixture  of  before  and 
during),  slightly  turbid,  alkaline,  1022 ;  uric  acid  to  urea  1 — 23. 

Urine  drawn  by  catheter  at  4  p.m.  (the  end  of  the  attack^ 
excretion  of  about  half  an  hour)  dark  port-wine  colour,  brownish 
deposit,  slightly  acid;  uric  acid  to  urea  1 — 28. 

The  remarks  I  made  before  about  the  eflFects  of  admixture 
apply  here,  but  wo  see  that  there  is  less  uric  acid  with  the  hsemo- 
globinuria  near  the  end  of  the  attack. 

On  December  21  she  passed  some  haemoglobin  at  6.15  p.m., 
again  on  the  24th  at  1  p.m.  and  on  the  25th  at  9.30  a.m. ;  in 
none  of  these  cases  was  the  passage  of  the  haemoglobin  apparently 
preceded  by  local  asphyxia ;  possibly  the  attack  escaped  observa- 
tion ;  the  child  was  very  heavy  and  dull  in  the  attacks,  and  if 
other  children  were  making  a  noige,  her  first  cry  of  pain  might 
not  have  been  heard.  Later  on,  December  25,  however,  5.15  p.m., 
both  feet  were  affected,  and  remained  so  for  about  an  hour,  and 
the  urine  passed  at  6  p.m.  contained  haemoglobin,  as  also  the 
specimen  next  passed  at  6.15  a.m.  on  the  26th,  but  that  at  9  a.m. 
on  the  26th  was  clear. 

December  28. — She  had  an  attack  in  which  the  left  foot  led 
the  way,  and  was  followed  by  the  right  5.15  to  7.30  p.m. 

December  29. — The  hands  and  feet  were  both  affected,  5  p.m. 
to  6  p.m.,  and  the  temperature  rose  to  100*8^  F.,  but  the  attack 
was  not  followed  by  haemoglobinuria. 

December  30. — The  hands  and  feet  were  affected,  3  to  3.45 
p.m.,  and  again  5  to  8.30  p.m.  The  urine  passed  at  8.30  p.m. 
contained  haemoglobin,  and  that  at  9.30  the  same. 

I  did  not  estimate  the  uric  acid  urea  relations  in  any  of  these 
specimens,  because  the  separation  was  not  sufficiently  accurate  to 
make  it  worth  while ;  the  attacks  were  slight,  lasting  a  few  minutes 
to  half  an  hour,  and  in  no  single  instance  was  the  urine  corre- 
sponding to  the  attack  obtained  separately. 

In  the  previous  more  severe  case  of  Eaynaud's  disease,  where 
an  attack  lasted  nearly  twenty-four  hours,  there  was  much  less 
difficulty  about  obtaining  the  excretions  corresponding  to  the 
attack,  which  gave  a  relation  of  1 — 8.  That  is,  with  the  more 
severe  and  prolonged  attack  there  was  a  greater  and  more  con- 
tinuous excess  of  uric  acid  in  the  blood  and  urine. 

December  31. — Hands  and  feet  affected,  5.15  to  7.30  p.m. 

1891.     January  4. — Left  hand  affected,  3.25  to  4.10  p.m. 

January  5.— -Hands  and  feet  affected,  9.30  to  10.45  p.m. 
Right  hand  affected,  1.5  to  1.30  p.m. 
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January  6. — Hands  affected,  1.30  to  2.30  p.m.,  and  tempera- 
ture rose  to  99-4°  F. 
7.— Hands  affected,  9.50  to  10.10  p.m. 
Eight  hand  affected,  5.10  to  5.35  p.m. 
Both  feet  „        6.45   „  7.15    „ 

„         9. —    ,,        ,,  ,,         6.45    ,,    7.45     ,, 

„  11.— Both  hands  „  6.5  „  6.25  „ 
January  15. — I  examined  the  urine  oi  twenty  hours  ending  2  p.m. 
to-day,  18  oz. ;  specific  gravity  1018,  and  found :  Urea,  1*7  per 
cent. ;  uric  acid,  006384  per  cent. ;  total  urea,  161  grs. ;  uric  acid, 
5*2  grs. ;  acidity,  15*7  grs. ;  uric  acid  to  urea,  1 — 27 ;  acidity  to 
urea,  1  to  9.  This  shows  that  urea  is  still  very  low  per  pound 
of  body  weight  for  a  child,  uric  acid  is  high  and  acidity  low, 
hence  recurrent  excess  of  uric  acid  in  the  blood,  which  is  the 
cause  of  the  trouble. 

She  is  up  and  going  about,  but  seems  dull  and  cross.  Eyes 
still  very  bad. 

January  17.— Feet  affected,  12.5  to  12.45  p.m. 

18.— Both  hands  affected,  10.30  to  11.15  a.m. 
Left  hand  affected,  5.30  to  6.30  p.m. 
„         19. — Feet  and  hands  affected,  5.45  to  6.30  a.m. 
Bight  hand  affected,  5.10  to  6  p.m. 
20.         „  „  6  to  7.15  a.m. 

11  to  11.30  a.m. 
22.— Left  hand  affected,  5.40  to  6.15  p.m. 
On  this  day,  as  the  attacks  seemed  to  be  pretty  frequent,  I 
determined  to  treat  the  uric  acid,  and  she  was  accordingly  put  on 
salicylate  of  soda  gr.  viii.  three  times  a  day  after  meals,  and  had 
the  first  dose  on  the  evening  of  January  22,  after  the  forty-second 
attack  of  asphyxia.  She  was  also  given  a  small  dose  of  acid  and 
strychnine  three  times  a  day  to  aid  the  action  of  the  salicylate. 

From  this  she  went  for  twenty  days  right  off  without  any 
attack  whatever,  her  forty-third  attack  of  local  asphyxia  occurring 
at  2  p.m.  on  February  11,  while  out  on  the  roof  of  the  hospital. 

January  29.-r-Better  and  more  cheerful,  and  all  the  nurses  bear 
witness  to  the  improvement  in  her  temper,  though  her  eyes  are 
still  bad. 

February  5. — Still  no  attack,  and  temper  continues  to  improve. 
Yesterday,  however,  the  temperature  rose  to  101°  F.  at  10  p.m., 
but  there  was  no  sign  of  an  attack  in  limbs  or  urine. 

February  11.— Attack  while  on  roof  at  2  p.m.,  part  affected  not 
stated. 
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February  13. — Feet  and  hands  afifected  11  a.m.  to  1.30  p.m. 
Was  out  on  the  roof  early  in  the  morning. 

February  14. — Seems  well  in  herself,  and  is  singing  away; 
salicylate  mixture  to  be  given  four  times  a  day. 

February  19. — No  attacks ;  has  been  on  the  roof  twice  for 
about  an  hour  each  time.     Going  on  well. 

February  22. — She  had  her  forty-fifth  and  last  attack  in  both 
ears  from  7  to  8.30  a.m.,  and  it  is  noted  that  her  temper  was 
very  bad  at  the  time  of  the  attack. 

Februajy  23. — Temper  is  much  better  now  than  before  salicylate 
was  begun. 

March  5. — Still  no  attacks  in  spite  of  exposure  on  the  roof  in  the 
cold  of  the  morning  at  7  a.m.  „  All  drugs  left  off  to-day. 

She  was  on  the  roof  on  February  17,  18,  25  and  27  without  any 
effect  being  produced. 

March  9. — Weather  very  cold  with  a  strong  east  wind,  so 
salicylate  was  resumed  again. 

March  12.— -Was  on  the  roof  at  7  a.m.  to-day.  Thermometer 
27°  F.    No  effect. 

She  now  went  on  well,  her  temper  keeping  placid,  and  she 
seemed  bright  and  happy  in  spite  of  the  condition  of  the  eyes,  which 
remain  so  bad  that  she  can  only  see  indistinctly,  and  is  afraid  to 
walk  or  run  by  herself. 

May  7. — Well  in  herself  now,  but  had  an  attack  of  tonsillitiB 
about  two  weeks  ago,  for  which,  as  another  child  in  the  ward  had 
diphtheria,  she  was  isolated ;  she,  however,  got  quite  well,  and  had 
no  sequelae. 

About  a  week  ago  1  put  her  on  small  doses  of  liq.  calcii  ohlor. 
with  a  view  of  trying  whether  I  could  produce  some  retention  of 
uric  acid,  and  then,  by  bringing  it  out  into  the  blood  again  produce 
an  attack.  I  therefore  examined  the  urine  of  twenty-four  hours 
ending  this  morning,  and  found  total  urea  187  grs.,  uric  acid  7  grs. 
Relation  1 — 26.  Acidity  was  still  low,  but  urea  had  risen  somewhat 
in  accordance  with  the  improvement  in  the  child's  general  condition, 
being  now  about  4*6  grs.  to  the  pound.  It  seemed,  however*  that 
with  this  continued  low  acidity  I  was  not  likely  to  produce  mnch 
retention  of  uric  acid,  and  I  therefore  gave  up  the  attempt  and  sent 
the  child  home. 

June  22. — She  still  attends  as  an  out-patient;   is  cheerful  and 
well,  getting  fat,  and  has  had  no  attack  of  any  sort. 

She  had  thus  altogether  45  attacks  of  local  asphyxia  and  9  of 
hsemoglobinuria ;   42  out  of  the   45  attacks  occurred  in  52    days 
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from  December  2,  1890,  to  January  22,  1891,  and  3  attacks  in  31 
days,  from  January  23  to  February  22,  1891.  In  the  week  ending 
January  22,  the  day  on  which  salicylates  were  begun,  she  had  8 
attacks,  and  then  she  went  20  days  without  an  attack  at  all ;  then 
came  3  attacks  in  the  next  11  days,  and  after  that  none,  in  spite  of 
cold  weather  (as  our  winter  certainly  did  not  end  on  February  22) 
and  exposure  on  the  roof  as  before. 

The  points  of  interest  to  me  are  the  pallor  and  headache,  which  / 
occurred  during  an  attack,  as  described  by  Dr.  Wheaton ;  the  fact 
that  her  temper  was  generally  bad,  and  was  worse  in  the  attacks ; 
that  it  improved  when  salicylates  were  given  to  such  a  marked 
extent  as  to  be  noticed  by  all  who  saw  her,  and  that  the  attacks 
diminished  after  the  salicylate,  which  no  doubt  cleared  out  much 
uric  acid. 

Washing  her  hands  in  cold  water  or  exposure  to  cold  on  the  roof 
of  the  hospital  seemed  on  several  occasions,  till  she  came  under  the 
influence  of  salicylates,  to  precipitate  attacks,  and  this -is  of  some 
interest  from  the  point  of  view  of  the  causation  of  obstruction  of 
capillaries  by  colloid  uric  acid  (see  p.  168).  For  local  cold  may 
increase  locally  the  precipitation  of  colloid  uric  acid,  and  this  will 
be  more  serious  the  greater  the  cold  and  the  greater  the  amount  of 
uric  acid  in  the  circulation  available  for  local  precipitation.  When 
an  attack  followed  some  hours  after  exposure  to  cold,  it  is  possible 
that  the  hands  never  recovered  their  warmth  and  that  some  amount 
of  precipitation  was  going  on  the  whole  time.  Dr.  Wkeaton*s 
observation  of  increased  coagulability  of  the  blood  is  also  interesting, 
as  the  presence  of  colloid  uric  acid  might  to  some  extent  account  for 
this  (see  Causation  of  Thrombosis  in  chapter  xii.). 

The  case  also  illustrates  the  fact  observed  by  others,  that  the 
attacks  are  generally  in  the  morning ;  and  this  corresponds  with  the 
well-known  fact  that  the  greatest  excretion  of  uric  acid  in  the  urine, 
and  probably  the  greatest  collsemia,  occurs  in  the  alkaline  tide  of  the 
morning ;  and  in  the  morning  also  we  are  most  likely  to  meet  with 
that  combination  of  urates  with  phosphates  and  alkaline  salts  which 
may  induce  the  colloid  state. 

Dr.  Wheaton  says  that  the  pulse  during  an  attack  was  80,  and 
showed  no  marked  plus  tension. 

But  80  is  a  somewhat  slow  pulse  for  a  child  of  6  years.  The 
quickest  pulse  on  her  charts  is  141,  and  the  slowest  54,  and  pulses 
of  60,  64,  and  72  on  several  occasions  corresponded  with  attacks. 

As  to  tension,  I  found  that  it  was  very  diflBcult  to  estimate  by 
the  finger  in  this  case ;  but  some  tracings  I  obtained  show  consider- 
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able  tension,  though  the  pulse  rate  was  above  80  (see  Transactions  of 
the  Medical  Society,  vol.  xv.,  p.  155,  where  reproductions  of  these 
tracings  will  be  found). 

Again,  when  her  pulse  was  quick  it  was  not  always  because  (he 
tension  was  low,  for  there  were  several  signs  of  heart  failure  here, 
and,  as  I  know  from  observations  on  other  cases,  when  the  heart 
fails  in  its  efforts  to  force  the  capillaries,  which  are  obstructed,  its 
^  systoles  become  imperfect  (as  some  of  my  tracings  from  this  case 
show)  and  its  action  quick ;  and  Marey's  law  that  pulse  rate  is 
inversely  as  arterial  tension,  or  that  the  length  of  the  ventricular 
systole  is  directly  proportional  to  the  amount  of  arterial  resistance, 
holds  only  so  long  as  the  heart  is  equal  to  its  work  ;  and  when  the 
systoles  become  imperfect  and  the  heart  quickens,  tension  is  not 
well  maintained  in  spite  of  great  obstruction  of  capillaries.  "  A  long 
pulse  means  a  labouring  heart,"*  but  a  short  pulse  with  peripheral 
resistance  and  slow  capillary  reHux  means  a  failing  and  dilating 
heart. 

Hannah  E.,  aged  47,  admitted  into  the  Metropolitan  Hospital. 
April  7,  1892. 

Had  one  child,  which  died  at  the  age  of  fire  months,  of  **  pul- 
monary consumption." 

Has.  two  sisters,  who  are  well. 

Had  five  brothers,  but  one  is  dead,  and  one  dying  of  consump- 
tion ;   three  are  well. 

Father  died  of  apoplexy. 

Mother,  aged  66,  is  well. 

Patient  had  rheumatic  fever  twelve  years  ago ;  phlebitis  of  right 
leg  ten  years  ago ;  inflammation  of  lungs  eight  years  ago  ;  bronchitis 
twice  since  that. 

Fingers  have  been  painful  and  blue,  with  tendency  to  ulceration, 
on  and  off  for  three  years. 

The  right  hand  was  first  affected  and  the  l^ft  became  affected  in 
December,  1891,  when  she  had  bronchitis. 

The  first  symptom  was  pallor  or  blueness  of  one  or  more  fingers, 
especially  after  washing  the  hands  in  cold  water.  Later  on,  blebs 
formed  on  the  fingers  and  burst. 

Fingers  are  growing  shorter  and  more  stumpy,  and  getting  more 
painful. 

Has  general  shivering  when  the  attacks  of  coldness  come  on  in 
the  fingers. 


Mahomed,  Guy's  Hospital  Beporfs,  1879. 
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A  pale,  poorly  nourished  woman. 

Temperature  generally  subnormal ;  pulse  80,  irregular  in  force. 

Heart. — Apex-beat  in  fifth  space,  just  outside  the  left  nipple 
line.  Blowing  systolic  murmur  at  the  apex.  Other  sounds,  nothing 
remarkable.  • 

Lungs. — A  few  mucous  r&les  both  sides;  no  dulness. 

Abdomen, — Nothing  abnormal.     Bowels  tend  to  be  constipated. 

Urine. — Specific  gravity,  1012;  contains  a- trace  of  albumin. 
Thinks  she  has  been  passing  more  water  of  late. 

Legs  show  dilated  venous  capillaries. 

Bight  hand. — All  fingers  somewhat  blue  and  shining,  but  the 
first  and  middle  fingers  have  a  red  tinge  and  are  somewhat  clubbed, 
while  the  ring  and  little  fingers  are  tapering  and  somewhat  colder 
than  the  others. 

Nails  on  the  first  and  middle  fingers  are  short  and  have  trans- 
verse striae,  the  others  have  longitudinal  striae. 

All  the  fingers  are  marked  with  scars,  which  have  dried  up,  and 
all  are  more  or  less  painful. 

Left  hand. — All  fingers  are  blue  and  shine,  and  taper  from  the 
first  interphalangeal  joint  to  the  tip.  All  are  abnormally  cold  and 
rather  tender. 

On  the  index  finger  there  is  an  excoriation  just  in  front  of  the 
nail,  where  a  slough  has  separated. 

The  middle  finger  has  a  suppurating  point  under  the  nail,  and  on 
the  last  phalanx  there  is  a  bleb  the  size  of  a  filbert,  containing  dark 
fluid  and  a  slough,  very  painful. 

The  ring  and  little  fingers  are  tapering  and  cold. 

All  nails  are  curved  and  longitudinally  striated. 

Sensation  is  fairly  perfect  in  all  fingers. 

The  urine  was  examined  on  several  occasions,  and  it  always  con- 
tained a  trace  of  albumin,  and  had  a  low  specific  gravity. 

I  concluded  that  we  were  dealing  with  chronic  Bright's  disease 
and  chronic  bronchitis,  dilatation  and  hypertrophy  of  the  left 
ventricle,  with  or  without  some  lesion  (rheumatic)  of  the  mitral 
valve,  with,  at  the  present  time,  some  failure  of  compensation,  shown 
by  the  irregular  force  of  the  systoles  and  the  somewhat  rapid  rate 
of  action ;  and  that  with  these  conditions  it  was  not  very  extraordi- 
nary that  we  should  find  what  we  may  call  chronic  Raynaud's 
disease,  with  exacerbations  affecting  the  hands.  Here  we  have 
in  fact,  exactly  that  condition  which  causes  women  to  suffer  from 
Raynaud's  disease  more  than  men,  and  which,  I  shall  have  also  to 
suggest  further  on,  may  be  the  cause  of  their  more  frequently 
suffering  from  chorea,  namely,  weakness  of  the  heart  muscle. 
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It  is  interesting  to  note  the  history  of  rheumatism  and  throm- 
bosis as  pointing  to  excess  of  urio  acid,  first  in  the  joints  and  then 
in  the  blood ;  and  that  her  first  attack  of  Raynaud's  disease  came 
on  when  she  had  bronchitis,  with  the  coUaBmia  of  dyspncea  (see 
chapter  v.),  and  probably  some  increase  of  the  heart  failure. 

April  7.  —I  put  the  patient  on  nitro-hydrochloric  acid  and  nux 
vomica  three  times  a  day  before  meals,  and  salicylate  of  soda  three 
times  a  day  after  meals,  and  ordered  a  tablet  of  nitro-glycerine  B.P. 
from  time  to  time  when  the  fingers  were  more  than  usually  painful. 

April  12. — Still  has  attacks  of  pain  in  the  fingers,  which  turn 
white  and  blue  and  get  very  cold.  The  pain  in  them  wakes  her 
up.  Takes  the  nitro-glycerine  tabloids  and  is  sure  they  do  good; 
feels  warmth  and  comfort  returning  to  fingers  about  three-quarters 
of  an  hour  after  one. 

April  13. — Pains  relieved  by  the  nitro-glycerine.  Temperature 
to  be  taken  before  and  after  a  tabloid. 

April  14. — Complains  of  coldness  of  left  foot,  the  great,  second 
and  third  toes  being  painful  jand  rather  blue. 

April  16. — Temperature  in  axilla  '6°  up  after  a  tabloid  had 
relieved  the  pains.     Observation  to  be  repeated. 

April  19. — Better ;  no  attacks  at  all.  No  tabloids  taken  ;  fingers 
are  less  cold. 

April  20. — ^Had  an  attack  with  a  headache  at  7.30  a.m.  to-day. 
A  tabloid  was  given  at  8  a.m.,  and  a  second  soon  after.  Got  quickly 
better  after  the  second  tabloid.  Temperature  in  the  axilla  at  the 
time  of  the  attack  was  97-2**  F. ;  when  the  tabloids  had  relieved  the 
fingers  it  was  97*8°  F.,  and  it  rose  to  98*2  in  the  evening. 

April  27. — No  attacks  for  several  days ;  the  slough  on  second 
finger  of  left  hand  has  separated  and  the  ulcer  is  healing. 

May  3. — Has  a  headache  to-day,  and  the  fingers  are  colder ; 
they  were  fairly  warm  yesterday. 

May  4. — Above  mixtures  left  off,  and  phosphate  of  soda  588.  given 
three  times  a  day  in  their  place. 

May  7. — Has  an  occasional  headache,  but  the  fingers  are  only 
slightly  affected ;  no  severe  attacks  of  late. 

May  9.— Had  a  bad  headache  at  11  a.m.  to-day. 

May  11. — Fingers  very  blue  and  cold  to-day  in  spite  of  the  warm 
weather. 

May  14. — Fingers  are  much  less  blue  to-day. 

May  17. — Had  a  bad  headache  at  2  a.m.,  and  the  fingers  are 
worse  to-day.  The  index  finger  of  the  right  hand  is  getting  swollen 
and  painful  in  the  last  phalanx.     After  this  she  soon  got  better  and 

it  out. 
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The  temperature  was  generally  subnormal,  the  highest  being 
99-2°  F.  on  the  evenings  of  April  20  and  27,  and  the  lowest  966°  F. 
on  morning  of  April  8. 

Of  Raynaud's  twenty-five  cases,  twenty  were  women  ;  they  were 
for  the  most  part  young,  only  one  being  (48)  older  than  this  patient. 
And  it  is  just  in  young  women,  as  we  shall  see  in  the  next  chapter, 
that  we  get  most  coliaemia. 

One  of  his  cases,  No.  18,  had  mitral  disease  (constriction).  This 
patient  was  worse  in  the  spring  of  the  year,  and  Raynaud  mentions 
the  autumn  and  spring  as  being  common  seasons  of  onset. 

Spring  is  the  season  for  the  large  excretion  of  uric  acid  for  the 
year,  but  there  is  also  sometimes  a  large  excretion  in  the  autumn, 
well  known  to  sufferers  from  headache ;  it  is  a  rebound  from  the  high 
nutrition  of  the  summer  holiday. 

This  case  also  fulfils  Raynaud's  definition  in  that  the  troubles 
were  to  a  large  extent  symmetrical ;  and  like  it,  also,  several  of  his 
cases  became  chronic,  lasting  for  years,  with  periods  of  intermis- 
sion— a  condition  of  things  which  he  thinks  is  specially  seen  among 
the  slighter  forms  of  the  trouble. 

In  the  case  I  have  just  narrated  above  I  did  not  estimate  the 
uric  acid  because  her  attacks  were  not  very  well  marked,  so  that 
it  would  have  been  difficult  to  separate  the  urine  corresponding  to 
them. 

Eliza  n.  had  hsemoglobinuria  with  some  of  her  attacks,  and  I 
•shall  give  presently  the  amount  of  uric  acid  I  found  in  the  urine  in 
other  cases  of  hsemoglobinuria.  This  patient  also  had  pallor,  of 
skin,  headache,  and  bad  temper  at  the  time  of  her  attacks ;  and 
when  she  was  put  on  drugs  similar  to  those  I  gave  to  Hannah  E. 
her  symptoms  diminished  in  severity  or  disappeared. 

In  the  case  of  Hannah  E.  the  family  history  is  of  interest,  for 
4ier  father  died  of  apoplexy,  for  which  we  may  read  chronic  high 
blood  pressure,  Bright's  disease,  and  cerebral  haemorrhage ;  and  two 
brothers  had  phthisis. 

She  herself  had  rheumatic  fever,  which,  as  I  have  endeavoured  to 
«how,  is  due  to  uric  acid,  and  two  years  later  phlebitis  in  the  leg, 
the  relationship  of  which  to  gout  is  well  known. 

Then  the  troubles  for  which  she  was  admitted  became  worse  in 
the  spring,  and  I  have  shown  that  in  spring  and  summer  there  is  a 
plus  excretion  of  uric  acid  in  the  urine,  the  sign  that  an  excess  of  it 
is  passing  through  the  circulation  on  its  way  to  the  kidney,  while  in 
the  winter  there  is  a  diminished  excretion  with  some  storage  of 
urate  in  the  organs  and  tissues,  the  plus  excretion  of  the  warm 
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season  being  the  result  of,  and  to  some  extent  proportional  to,  the 
minus  excretion  of  the  cold  (see  fig.  4). 

Her  attacks  were  often  in  the  morning — in  fact,  just  at  the  hours 
when  in  the  normal  physiological  cycle  the  excretion  of  urate  and 
the  amount  passing  through  the  blood  is  greatest,  and  we  have  all 
the  signs  of  its  excess  in  the  blood  in  the  cold  pale  surface  and  the 
headaches  which  so  frequently  accompanied  the  attacks,  and  much 
the  same  may  be  said  of  the  majority  of  the  attacks  in  the  case 
of  Eliza  H. 

I  also  wish  to  refer  to  Dr.  Southey's  very  interesting  case  of 
symmetrical  gangrene,  which  I  was  fortunate  enough  to  see,  and 
which  is  recorded  in  the  Transactions  of  the  Pathological  Society^ 
1883,  p.  286. 

The  patient  was  a  girl  under  three  years  of  age.  It  is  recorded 
that  her  face  and  the  rest  of  her  skin  presented  an  ashen  pallor — 
"axilla  temperature  99*4^  F.,  pulse  120,  small  and  a  little  wiry  at  the 
wrist.*'  (She  was  evidently  passing  into  the  stage  of  reaction  with 
rise  of  temperature.)  Her  urine  was  alkaline,  deposited  urates  and 
phosphates,  and  contained  albumin.  There  could,  I  think,  be  no 
doubt  that  this  alkaline  urine  contained  an  excess  of  uric  acid 
relative  to  urea,  and  that  the  albumin  was  probably  due  to  blood 
changes  similar  to  those  that  produce  hsemoglobinuria. 

At  the  post  mortem f  which  is  interesting  as  adding  one  more  io 
the  rather  scanty  records  of  such  observations  (Raynaud  records 
only  three),  nothing  abnormal  was  found  in  the  vessels  of  the 
asphyxiated  parts,  but  the  blood  was  everywhere  fluid  and  "  like 
black  cherry  juice." 

In  the  discoloured  parts  the  skin  and  connective  tissues  were 
chiefly  affected,  the  muscles  were  only  a  little  stained,  and  there 
was  no  effusion  into  the  joints ;  and  this  is  interesting,  as  Raynaud 
remarks  that  the  lesions  are  more  superficial  than  one  might  «i 
first  sight  expect. 

From  the  parents  it  was  made  out  that  there  was  Undoubted 
syphilis  in  the  father's  family,  and  he  had  suffered  from  ha&ma* 
temesis. 

The  child  had  an  attack  of  **  febrile  purpura  "  in  October,  and 
a  feverish  attack  for  three  days  from  November  13  to  16. 

Her  last  illness  began  on  the  evening  of  December  1  with  head- 
ache. Next  morning  she  was  apparently  well,  but  at  4.30  pju. 
complained  of  her  legs,  and  her  father  seeing  bruises  on  them, 
rubbed  them,  which  appeared  to  make  the  pain  much  worse,  axtd 
from  that  time  the  trouble  increased  up  to  her  death. 
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Possibly  the  final  attack  was  a  post-febrile  rebound  coming  after 
and  due  to  the  fever  of  November  13  to  16,  similar  to  the  post-febrile 
condition  we  see  every  day  after  pneumonia,  typhoid,  scarlet  and 
other  fevers,  with  its  symptoms  of  slow,  high  tension  pulse  (post-febrile 
bradycardia),  subnormal  temperature  and  general  depression,  which 
are  due  to  the  urate,  which  is  stored  during  the  fever,  passing 
through  the  blood,  when,  with  falling  temperature  and  falling 
acidity,  the  conditions  become  favourable  to  its  solution  and  excre- 
tion ;  in  a  word,  there  is  post-febrile  collasmia  and  its  symptoms, 
and  Eaynaud*s  disease  is,  I  believe,  a  mere  exaggeration  of  some  of 
these. 

In  the  case  of  my  patient,  Margaret  C,  the  attack  bore  precisely 
the  same  relation  to  a  previous  fever,  probably  scarlet  fever. 

It  may  be  objected  that  in  Dr.  Sou  they  *8  patient  the  interval 
from  November  16  to  December  1  was  too  long  to  allow  of  this 
explanation,  but  possibly  the  fever  did  not  really  come  to  an  end 
quite  as  soon  as  the  parents  made  out,  and  the  way  in  which  serious 
diseases  are  allowed  to  pass  almost  unnoticed  among  the  children  of 
the  poor  is  familiar  to  us  all.  The  first  sign  of  this  post-febrile 
collflemia  was  the  headache  of  December  1 ;  this  was  followed  by  a 
little  febrile  movement  which  temporarily  raised  the  acidity  and 
made  her  appear  bright  and  well  next  morning,  but  by  the  afternoon 
this  had  come  to  an  end,  and  at  4.30  p.m.,  which  comes  in  what 
I  have  spoken  of  as  the  afternoon  alkaline  tide,  the  full  force  of 
the  uric  acid  storm,  no  doubt  reinforced  by  the  temporary  fluctua- 
tion of  the  previous  night,  affected  her  vessels,  and  the  gangrene 
began. 

A  glance  at  the  plate  which  accompanies  the  description  of  Dr. 
Southey's  case  shows  that  the  asphyxia  affected  first  and  chiefly 
those  parts  of  the  legs  which  in  children  of  this  age  are  commonly 
left  without  covering,  and  so  are  exposed  to  great  loss  of  heat  by 
radiation  and  conduction;  so  that  Eaynaud's  argument  (given 
above)  with  regard  to  the  hands  and  feet  will  hold  also  in  this  case, 
for  it  was  the  skin  and  not  the  deeper  tissues  that  were  affected  (see 
previous  remarks). 

This  also  has  an  important  bearing  on  the  theory  of  mechanical 
obstruction  of  vessels  by  colloid  uric  acid ;  for  if  in  the  blood  stream 
just  as  in  the  test  tube  the  precipitation  of  colloid  increases  as  the 
temperature  diminishes,  one  would  expect  to  find  the  worst  effects 
of  such  mechanical  obstruction  on  the  surfaces  and  extremities  of 
limbs  rather  than  in  the  deeper  and  warmer  tissues  of  their  more 
bulky  parts. 
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The  most  interesting  part  of  Raynaud's  thesis  is  that  in  which 
he  discusses  the  etiology  of  the  trouble.  He  devotes  a  good  deal  of 
attention  to  arteritis,  but  sums  up  against  it  on  the  grounds  that 
there  is  no  anatomical  proof  of  its  presence,  and  that  permanent 
changes  in  the  vessels  will  not  account  for  alterations  in  circulation 
which  are  paroxysmal  and  temporary.  This  fact  that  Raynaud's 
disease  is  paroxysmal  and  temporary,  just  like  the  headache,  epilepsy 
or  mental  depression  of  which  we  have  spoken,  is  of  itself  almost 
sufficient  to  suggest  that  it  has  a  common  origin  with  these  other 
troubles. 

The  same  conclusion  is  arrived  at  with  regard  to  the  nervous 
system,  though  he  is  himself  more  in  favour  of  this  explanation  ;  bat 
he  points  out  that  though  a  lesion  of  nerve  structure  undoubtedly 
influences  the  nutrition  and  sensation  of  the  parts  supplied  by  the 
injured  nerve,  the  effect  is  local,  and  does  not  affect  especially  the 
circulation,  while  the  condition  he  is  describing  affects  primarily  the 
circulation,  the  altered  nutrition  being  secondary,  and  the  condition 
is  not  entirely  local,  as  the  whole  surface  of  the  body  is  affected  to 
some  extent  in  the  same  way ;  he  finally  concludes  that  spasmpjiic 
contraction  of  capillary  vessels  gives  the  best  explanation,  for  the 
foUov^ng  reasons :  The  circulation  in  the  arteries  is  little  if  at  all 
affected  in  the  paroxysms;  the  large  veins  are  also  free,  and  obstruc- 
tion of  a  vein  gives  rise  to  totally  different  conditions  from  those 
met  with  in  the  cases  he  is  describing.  The  chief  point  in  local 
asphyxia  is  the  extreme  slowness  with  which  the  venous  capillaries 
refill  when  emptied  by  pressure.  In  an  asphyxiated  finger,  if  the 
capillaries  be  emptied  by  pressure,  as  much  as  thirty  seconds  may 
elapse  before  they  regain  their  colour ;  in  a  normal  finger  the  blood 
will  return  in  one  or  two  seconds.  If  a  ligature  is  passed  round  a 
finger  so  as  to  obstruct  the  veins,  it  becomes  purple  and  congested,  it 
is  true ;  but  if  a  pale  spot  is  produced  by  pressure  the  blood  returns 
into  its  vessels  even  more  quickly  than  in  the  normal  condition.  It 
is  evident,  therefore,  that  the  obstruction  is  neither  in  the  arteries 
nor  in  the  veins,  but  in  the  small  vessels  that  lie  between  them,  and 
the  obstruction  is  spasmodic  because,  as  in  the  well-known  pheno- 
menon of  **  dead  finger,"  it  may  pass  away  and  leave  no  effect 
behind  it.  If,  on  the  other  hand,  the  spasm  persists  for  some  time, 
nutritional  changes,  which,  however,  are  entirely  secondary,  will 
ensue.  With  regard  to  spasm,  it  seems  at  least  doubtful  whether 
the  capillaries  have  any  muscles  that  will  produce  such  an  effect, 
and  in  so  far  as  it  is  paroxysmal  it  is  now  easy  to  see  that  it  is  so 
for  exactly  the  same  reason  that  headache,  epilepsy,  and  mentis 
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depression  are  paroxysmal,  in  accordance  with  the  fluctuations  in  the 
causative  coUsBmia. 

There  is  nothing  in  Raynaud's  argument,  here  quoted,  against 
the  possibility  that  the  obstruction  is  mechanical ;  on  the  contrary, 
it  is  difficult  to  believe  that  spasm  of  any  living  tissue  can  continue 
so  long  as  to  cause  its  own  death.  And  we  can  demonstrate  that 
the  rate  at  which  the  blood  returns  into  capillaries  emptied  by 
pressure  (capillary  reflux)  is  a  reliable  index  of  the  quantity  of  uric 
acid  circulating  in  the  blood,  and  this  can  be  so  only  because  the 
obstruction  is  mechanical  and  uric  acid  its  cause. 

Such  being  the  etiology  of  the  local  asphyxia,  let  us  glance  at  its 
relationship  to  other  diseases  as  depicted  by  Raynaud. 

He  mentions  (p.  72)  a  case  in  which  the  blood  was  examined,  and 
showed  diminution  of  red  cells  and  increase  of  white  cells,  and 
remarks  that  this  led  M.  Simon  to  class  the  case  under  the  head  of 
leucocythaBmia. 

Baynaud,  however,  questions  whether  leucocythaBmia  is  a  disease 
at  all  (p.  74),  but  suggests  rather  that  it  is  but  one  symptom  of  a 
blood  change  which  has  as  its  results,  on  the  one  hand,  local 
asphyxia,  and  on  the  other  diminition  of  red  cells,  increase  of  white 
cells,  and  hypertrophy  of  the  spleen  and  glands. 

This  is  a  view  which  recommends  itself  very  strongly  to  my 
mind;  indeed,  I  had  already  (Lancety  1892,  vol.  i.,  p.  663,  and 
elsewhere)  given  a  similar  explanation  of  the  facts  before  I  was 
aware  of  this  passage  in  Eaynaud's  thesis.  I  have  pointed  out  that 
in  (Eliza  H.)  an  examination  of  the  blood  during  some  of  her  attacks 
accompanied  by  hsemoglobinuria,  which  was  made  by  my  colleague, 
Dr.  S.  W.  Wheaton,  showed  increase  of  white  cells,  diminution  of 
red  cells,  and  increase  of  coagulability ;  and  I  shall  presently  give 
reasons  for  believing  that  these  blood  changes  are  results  of  the 
presence  of  an  excess  of  uric  acid  in  the  circulation. 

Dr.  Hunter  suggests  that  the  excess  of  uric  acid  which  I  found 
in  the  urine  in  these  cases  was  the  result  of  the  blood  changes  and 
not  the  cause  of  them ;  but  I  have  given  {Lancet,  previous  reference) 
my  reasons  for  not  sharing  this  opinion,  and,  as  we  shall  see  in  the 
following  chapter,  it  is  easy  to  produce  definite  and  distinct  changes 
in  the  blood  at  any  time  by  bringing  an  excess  of  uric  acid  into  the 
circulation,  and  also  that  the  blood  itself,  even  in  physiological  con- 
ditions, varies  from  hour  to  hour  with  the  amount  of  uric  acid 
granules  it  contains  and  the  quantity  of  uric  acid  passing  into  the 
urine ;  I  would  refer  also  to  some  remarks  by  Dr.  W.  G.  Smith  in 
the  British  Medical  Journal,  1896,  vol.  i.,  p.  1328,  who  points  out 
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that  uric  acid  and  xanthin  are  increased  in  leucocythsBmia,  while 
the  normal  oxidising  power  of  the  body  is  not  seriously  affected. 

The  enlargement  of  the  spleen  mentioned  by  Eaynaud  is  interest- 
ing (it  was  also  present  in  Dr.  Soubhey's  case),  because  I  have 
found  that  in  nearly  all  condibions  where  the  spleen  is  enlarged  (and 
indeed,  as  I  have  pointed  out,  many  others  have  observed  the  same 
thing)  there  is  an  excess  of  uric  acid  in  the  urine  and  in  the  blood, 
and  I  infer  that  the  excess  of  uric  acid  was  the  result  of  the  condi- 
tions which  produced  the  enlargement  of  the  spleen,  namely, 
malarial  and  other  fevers,  of  which  I  shall  speak  presently ;  so  that 
the  enlarged  spleen  and  excess  of  urates  in  the  blood  and  urine 
may  be  mere  modifications  of  that  common  condition,  post-febnle 
collaBmia,  which,  again,  is  not  uncommonly  a  cause  of  Raynaud's 
disease  or  allied  conditions;  so  the  observed  connection  between 
this  disease  and  leucocythsemia  is  explained,  and  the  changes  both 
in  the  fluid  tissue  and  the  solid  tissue  are  seen  to  be  results  of  the 
changes  in  circulation,  nutrition  and  metabolism  which  uric  acid 
produces. 

The  relationship  of  Eaynaud*s  disease  to  menstruation  and 
pregnancy  is  of  considerable  interest,  though  Eaynaud  only  narrates 
one  case  in  which  the  symptoms  underwent  a  monthly  exacerba- 
tion, and  even  here  we  are  not  told,  as  he  remarks,  whether  the 
attack  coincided  with  the  period.  I  should,  however,  have  very 
little  doubt  that  this  was  so,  for  I  know  of  no  physiological  condi- 
tion in  which  an  excess  of  uric  acid  in  the  urine  and  blood  is  more 
certain  to  be  met  with  than  in  menstruation  (see  figs.  31  and  32). 

As  a  matter  of  every -day  observation,  all  conditions  which  upset 
nutrition  and  interfere  with  the  taking  and  absorption  of  food  at  once 
produce  a  fall  in  the  acidity  of  the  urine  and  an  increased  exoreticm 
of  uric  acid ;  and  menstruation,  even  when  normal,  and  much  more 
so  when  there  is  dysmenorrhcea,  almost  invariably  brings  aboaft 
these  results  ;  and  we  get  as  a  consequence  of  the  collaBmia  so  pro- 
duced the  mental  depression,  headache,  fits,  and  other  troubles  from 
which  women  are  so  well  known  to  suffer  at  these  times.  The  same 
fact  explains  why  women  so  rarely  suffer  from  gout  till  after  the 
menopause,  because  this  monthly  plus  excretion  of  urates  prevents 
their  stores  and  accumulations  of  the  substance  from  becoming  so 
large  as  they  do  in  the  case  of  men. 

Eaynaud,  however,  mentions  a  very  good  instance  of  the  opposite 
effects  of  pregnancy;  for  just  as  menstruation  lowers  nutrition  and 
increases  the  excretion  of  urates,  so  does  pregnancy  act  just  like 
meat  diet,  sulphate  waters  and   many  metals,  as  a  stimulus  to 
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nutrition ;  up  go  urea  and  acidity,  and  the  excretion  of  urates  is 
diminished— that  is,  excretion  falls  below  formation,  and  urates  are 
held  back  and  retained  in  the  body.  With  this  the  blood  is  cleared 
of  urates  and  the  circulation  goes  on  freely.  Now  Raynaud  tells  us 
(p.  48)  of  a  woman  who  noticed  that  the  complete  disappearance  of 
her  symptoms  was  the  first  indication  of  commencing  pregnancy, 
and  every  woman  knows  that  when  she  is  pregnant  she  is  well  and 
strong,  unless  she  has  vomiting  or  some  other  complication  (see 
remarks  about  figs  31  and  32). 

He  says  in  this  case  menstruation  had  no  effect  on  the  trouble. 
Possibly  this  woman  had  but  very  slight  menstrual  troubles,  but  the 
common  effects  of  menstruation  on  the  cerebral  circulation  and  the 
skin  are  met  with  every  day,  and  aro  too  obvious  to  be  passed  over. 

Here  again  we  can  explain  a  whole  series  of  phenomena;  for 
if  pregnancy  causes  a  retention  of  urates  in  the  body,  just  as 
do  most  fevers  and  a  large  number  of  drugs,  such  as  mercury, 
opium  and  others,  about  which  I  have  written  at  length ;  when  the 
pregnancy  comes  to  an  end,  and  urea  and  acidity  fall  owing  to 
the  interruption  of  nutrition  which  parturition  occasions,  there  will 
be  an  excessive  excretion  of  urates,  the  result  of  the  previous 
retention,  and  we  get  what  I  have  spoken  of  in  the  case  of  drugs 
as  a  rebound,  not  post-morphinal  or  post-febrile  collsemia,  but 
post- puerperal  collsemia.  The  cause  is  in  each  case  the  same ;  the 
result  is  also  the  same.  We  get  obstructed  capillaries  and  the 
results  of  this,  slow  high  tension  pulse,  which  may  be  irregular  or 
intermittent;  cold  skin  and  extremities;  scanty,  it  may  be  albu- 
minous urine ;  headache ;  mental  depression,  and  even  fits ;  and 
Raynaud  (p.  130)  mentions  two  cases  of  the  disease  as  coming  on 
after  recent  delivery. 

Pregnancy  has  the  same  effect  on  epilepsy  (see  also  interesting 
case  of  post -puerperal  epilepsy  in  the  Lancet,  1894,  vol.  i,  p.  1296), 
and  there  is  a  similar  interesting  parallel  between  the  effects  of 
pregnancy  on  Raynaud's  disease  and  on  the  dangers  of  chloro- 
form (see  p.  397). 

See  also  the  most  interesting  parallel  which  is  presented  to 
us  between  migraine  (the  uric  acid  headache)  and  Raynaud's 
disease  ;  for  we  read  in  Dr.  Liveing's  valuable  work  ('*  Megrim  and 
Sick  Headache,"  pp.  46,  47),  of  a  woman  who  inherited  the  com- 
plaint from  her  father  and  '*  became  subject  afber  puberty  to 
severe  attacks  of  megrim,  recurring  at  the  monthly  period,  gene- 
rally immediately  after  menstruation  (see  figs.  31  and  32).  She 
married  at    20   and    had    a    large    family,  and   it  is  remarkable 
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that  throughout  her  pregnancies  she  had  heen  perfectly  free  from 
the  complaint,  which  has  invariably  returned  after  delivery." 

It  will  be  evident  that  we  can  explain  every  fact  here  men- 
tioned. Both  troubles  are  due  to  collaBmia,  and  the  effect  of 
menstruation  and  pregnancy  on  this  is  in  every  case  the  same. 
But  in  one  patient  the  coliaemia  and  the  high  blood  pressure  it 
produced  affected  especially  the  intracanial  circulation  and  caused 
headache.  In  the  other  the  obstructed  capillaries  affected  chiefly 
the  extremities  and  produced  Eaynaud*s  disease. 

Further,  we  know  that  the  patient  who  suffered  from  headache 
had  a  strong  heart,  and  consequently  when  the  capillaries  were 
obstructed  by  uric  acid  she  had  high  blood  pressure,  of  which 
the  headache  was  at  once  the  result  and  sign ;  while  the  patient 
who  had  Baynaud's  disease  had  a  weak  heart,  so  that  the  obstruc- 
tion in  the  capillaries  was  able  to  interfere  seriously  with  the 
circulation  in  certain  portions  of  the  extremities;  just  as  I  shall 
have  to  suggest  in  chapter  xvi.  that  the  strength  or  weskkness  of 
the  heart  determines  whether  the  same  forces  shall  produce  head- 
ache on  the  one  hand  or  chorea  on  the  other,  or,  as  I  have  already 
suggested  in  chapter  viii.,  whether  they  produce  depression  on  the 
one  hand  or  excitement  on  the  other  ;  this  association  with  a  weak 
heart  accounting  for  the  great  frequency  of  chorea  in  girls,  and  of 
conditions  of  excitement  in  women,  just  as  it  here  accounts  also  for 
the  preponderance  of  girls  and  women  among  sufferers  from 
Raynaud's  disease,  80  per  cent,  of  Eaynaud's  cases  being,  as  we 
have  seen,  females. 

No  doubt  a  series  of  anatomical  and  physiological,  or  even 
pathological,  conditions  determined  in  each  case  the  locality  to  be 
most  affected;  but  these  are  of  little  consequence  because,  as  I 
have  shown,  if  the  blood  is  kept  moderately  clear  of  urates,  neither 
kind  of  disturbance  would  take  place,  and  Raynaud's  observation 
on  the  circulation  in  the  skin  has  now  given  us  the  power  of 
estimating  the  uric  acid  in  the  blood  by  a  touch  with  the  finger. 

With  regard  to  irregular  pulse,  Ra^^naud  mentions  several  cases 
in  which  this  was  observed,  and  he  looks  upon  it  as  a  purely 
nervous  phenomenon.  I  have  pointed  out,  however,  that  my  pulse 
never  falters  or  flutters  except  when  I  am  suffering  from  obstructed 
capillaries  and  high  blood  pressure,  and  that  this  does  not  appear 
when  my  blood  is  kept  free  from  any  great  excess  of  uric  acid. 

As  to  fevers,  Raynaud  mentions  (p.  55)  the  case  of  a  woman 
who  had  some  attacks  of  ague  in  March,  and  about  the  middle  of 
April  began  to  be  very  easily  affected  by  cold,  so  that  exposed 
portions  of  her  body  became  pale  and  then  slate -coloured. 


Digitized  byLjOOQlC 


Raynaud's  disease  465 

Iq  one  of  my  oases  the  attack  oame  after  a  fever,  and  in 
aaother  it  came  in  a  period  of  extremely  low  nutrition,  perhaps 
due  to  insufficient  food ;  and  I  have  suggested  that  Dr.  Southey*s 
case  was  also  due  to  post-fehrile  collsemia. 

Now  fever,  as  I  have  just  pointed  put  in  the  parellel  case  of 
pregnancy,  increases  metabolism ;  the  excretion  of  urea  and  of  acid 
rises,  the  alkalinity  of  the  blood  is  diminished,  and  as  a  result  it 
is  cleared  of  urates,  and  the  excretion  of  urates  in  the  urine  is 
diminished  to  a  corresponding  extent ;  but  the  blood  being  cleared 
of  urates,  the  capillaries  are  freed,  and  we  get  a  quick  low  tension 
pulse,  and  as  we  now  know  also  a  quick  capillary  reflux.  The 
urates  are,  however,  not  merely  kept  out  of  the  blood ;  they  are 
also  kept  out  of  the  urine — that  is,  are  kept  back  and  retained  in 
the  body — and  when  the  acidity  falls  at  the  end  of  the  fever,  out 
they  come  again,  flooding  the  blood  with  an  excess  of  urate,  and 
producing  post-febrile  coUaBmia,  with  all  its  signs  and  symptoms, 
prominent  among  which  are  slow  high-tension  pulse  with  slow 
capillary  reflux  and  scanty  urine;  so  that  the  relaxed  pulse  of 
fever  and  the  tense  pulse  which  follows  it  are  the  simple  results 
of  the  altered  metabolism  through  its  effects  on  the  quantity  of 
urates  in  the  blood  (see  p.  200). 

Then  Raynaud  mentions  what  I  regard  as  most  undoubted  and 
independent  signs  of  free  and  obstructed  capillaries  without  having 
himself  understood  their  import,  for  on  p.  99,  in  describing  an 
attack,  he  tells  us  that  the  urine  is  small  in  quantity,  and  on  p.  121 
he  says  **  Quelquefois  chaque  acces  se  termine  par  une  abondante 
^DQiission  d'urines." 

Could  anything  prove  more  completely  that  general  obstruction 
of  capillaries  is  present  at  the  time  of  the  attack,  and  is  subsequently 
removed  ? 

An  interesting  case  of  this  disease  is  recorded  by  Mr.  D'Arcy 
Power  in  the  Lancet  (1893,  vol.  ii.,  p.  249)  in  a  girl,  aged  4  years 
and  8  months,  and  the  patient's  mother  "  volunteered  the  statement 
that  before  the  attack  the  patient  passed  much  more  urine  than 
usual."  This  diuresis  no  doubt  corresponded  with  the  mental  well- 
being  which  in  older  patients  is  frequently  noticed  to  precede  head- 
ache or  fits  (see  pp.  245  and  264). 

Under  all  conditions,  both  in  physiology  and  pathology,  the 
excretion  of  water  in  the  urine  is  from  hour  to  hour  and  day  to 
day  inversely  as  the  uric  acid ;  and  as  the  urate  excretion  can  be 
controlled  by  drugs,  the  excretion  of  water  can  also  be  controlled. 

I  have  also  pointed  out  that  it  has  been  shown  that  digitalis, 
30 
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which  is  well  known  to  contract  the  arterioles,  does  by  this  contrac- 
tion reduce,  or  even  completely  arrest,  the  flow  of  urine  (see  fig.  33), 
and  have  suggested  that  a  dmilar  obstruction  of  the  capillaries  of 
the  kidneys  by  uric  acid  accounts  for  the  inverse  relation  between 
water  atid  uric  acid  in  excretion. 

In  Eaynaud's  disease,  therefore,  we  have  evidence  not  only  that 
the  capillaries  are  obstructed  in  the  affected  part  and  over  the  sur- 
face generally,  but  we  also  have  evidence  that  they  are  obstructed 
in  the  kidneys  in  the  fact  recorded  by  Eaynaud  that  the  urine  is 
scanty ;  and  in  the  fact  that  the  attacks  may  come  to  an  end  with 
a  diuresis  we  have  evidence  that  the  vessels  are  freed  or  dilated  not 
only  in  the  affected  area  and  the  skin  generally,  but  also  in  the 
kidneys. 

I  would  also  point  to  the  interesting  parallel  between  the  attack 
of  asphyxia  on  the  one  hand  and  the  uric  acid  headache,  epilepsy, 
and  hysteria  on  the  other.  In  all  of  these  the  attack  is  contempor- 
aneous with  a  scanty  secretion  of  urine,  and  is  followed  by  more  or 
less  diuresis. 

But  if  Eaynaud  had  investigated  any  of  the  other  secretions,  they 
would  have  told  him  the  same  story,  for  the  saliva  is  scanty  at  the 
same  time,  and  for  the  same  reason,  that  the  urine  is  scanty;  and  I 
see  good  reason  to  think  that  the  gastric  juice,  the  bile,  and  the  other 
secretions  are  similarly  affected.  Nor  are  we  without  similar  evi- 
dence in  respect  of  other  organs,  for  in  all  my  three  cases,  and  to 
some  extent  also  in  Dr.  Southey's,  the  headache,  mental  depression, 
and  bad  temper  which  accompanied  the  attacks  gave  plenty  of  signs 
that  the  intracranial  circulation  was  far  from  satisfactory ;  and  in 
the  case  of  Eliza  H.,  when  drugs  appeared  to  prevent  her  attacks, 
one  of  the  most  meirked  concomitant  signs  was  a  decided  improve- 
ment in  temper. 

The  fact  is  Jbhat  in  coUaemia  the  vessels  all  over  the  body  are 
obstructed,  and  all  the  most  important  organs  and  tissues  give 
evidence  that  their  functionis  are  thereby  disturbed ;  and  the  rela- 
tion between  Eaynaud's  disease  and  certain  neuroses,  such  as 
hysteria,  epilepsy,  and  the  headache  and  mental  depression  of  which 
I  have  spoken,  amounts  simply  to  this,  that  they  are  all  effects  of 
collsemia,  and  for  this  reason  often  occur  together ;  and  these  dis- 
turbances, which  seemed  to  Eaynaud  to  show  that  the  nenrous 
system  had  some  hand  in  the  causation  of  symmetrical  gangrene, 
merely  prove  that  the  disturbance  of  circulation  which  produces  the 
gangrene  in  the  extremities  produces  also  such  changes  in  the 
intracranial  circulation  that  certain  contemporaneous  changes  iQ  the 
functions  of  the  great  nerve  centres  result. 
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I  do  not  assert  that  the  nerve  centres  produce  no  such  effects, 
but,  when  they  do  so,  these  will  not  be  influenced  by  controlling 
uric  acid,  either  by  drugs  or  diet,  and  I  only  claim  those  things 
as  due  to  uric  acid  which  are  so  influenced. 

What  these  changes  will  be  depends  in  any  given  case  on  a 
variety  of  other  general  and  local  conditions,  in  addition  to  the 
collsemia  common  to  all,  and  will  vary  according  as  the  local  con- 
ditions favour  or  counteract  the  effects  of  the  collaemia  on  the  local 
circulation. 

A  most  interesting  case,  in  illustration  of  these  remarks,  is 
recorded  by  Dr.  C.  Crawford  Aitken  in  the  Lancet,  1896  (vol.  ii., 
p.  875),  where  attacks  of  Raynaud's  disease  came  in  association  with 
the  phenomena  of  uraemia. 

His  patient  was  a  man,  aged  43,  who  had  a  family  history  of 
gout,  renal  disease  and  epilepsy,  and  had  himself  suffered  from 
chronic  Bright's  disease  for  six  years.  He  had  also  suffered  from 
occasional  attacks  of  Raynaud's  disease  for  seven  years. 

There  were  the  usual  cardio-vascuiar  signs  of  Bright's  disease, 
and  the  pulse  showed  increased  tension  during  the  attacks  of 
Raynaud's  disease. 

The  point,  however,  specially  brought  out  in  this  paper,  and  it  is 
a  most  interesting  one,  is  that  in  five  out  of  seven  attacks  of 
uraemic  convulsions  there  were  concurrent  or  closely  related  attacks 
of  Raynaud's  disease. 

Obviously  the  explanation  of  this  is  similarity  of  causation ;  the 
obstruction  of  vessels  which  produced  Raynaud's  disease  in  some 
parts  of  the  extremities  caused  also  a  rise  of  blood  pressure  or 
cardiac  failure  suflBcient  to  produce  convulsions  in  the^  manner 
explained   in   previous   chapters. 

Another  point  of  great  interest  in  Dr.  Aitken' s  paper  is  the 
relatively  low  urea  on  the  days  of  attacks  of  Raynaud's  disease  or 
convulsions,  thus  on  days  of  attack  the  urea  ran  from  120  to  280 
grains,  and  on  free  days  from  200 — 320  grains. 

I  cannot  agree  with  Dr.  Aitken  that  this  had  anything  lio  do  with 
spasm  in  the  vessels  of  the  kidney,  i.e.,  was  due  to  defective  excre- 
tion of  urea ;  because  it  was  obviously  due  to  deficient  formation  of 
urea  from  obstruction  to  the  circulation  throughout  all  the  tissues  of 
the  body,  which  I  have  shown  does  occur  with  every  rise  in  the 
excretion  of  uric  acid,  even  in  physiology  ;  and  have  specially 
pointed  out  in  chapter  viii.,  with  reference  to  the  causation  of 
fatigue. 

Dr.  Aitken's  careful  observations  of  the  urea  are  of  the  highest 
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interest,  for  they  prove,  if  further  proof  is  needed,  that  uric  acid  was 
high  in  relation  to  urea  on  the  days  of  the  Baynaud's  attacks  and  of 
the  ursBmic  fits;  and  we  abready  know,  from  the  observatioDS  of 
others,  that  urea  is  low  during  all  kinds  of  epileptic  and  hysterical 
attacks,  and  rises  as  the  attack  passes  off. 

No  doubt  in  Dr.  Aitken's  case  the  renal  vessels  were  obstructed 
just  as  those  of  the  retina  which  he  saw,  but  so  were  also  those  ol 
the  liver  and  muscles,  and  the  low  urea  was  due  to  defective  forma- 
tion and  removal  from  these. 

On  the  other  hand,  if  the  deficient  urea  is  due  to  defective  elimia- 
ation  by  the  kidney,  why  is  there  not  also  defective  elimination  of 
uric  acid  ?  But  in  all  these  conditions  I  have  shown  that  there  is  a 
large  excretion  of  uric  acid. 

The  answer  is  simple.  There  is  a  large  excretion  of  uric  acid 
because  there  is  excess  of  it  in  the  blood  ;  but  urea  is  not  in  excess 
in  the  blood,  on  the  contrary  it  is  deficient,  as  shown  by  the  late 
Professor  Semmola  in  the  case  of  Bright's  disease  (see  chapter  xiii.) ; 
and  in  physiological  conditions  we  can  control  the  excretion  of 
urea  along  with  the  phenomena  of  fatigue  by  controlling  uric  acid> 
showing  that  the  one  depends  on  the  other. 

In  the  above  interesting  case  the  urine  occasionally  contained 
hsBmoglobin  as  well  as  albumin. 

I  quite  believe  that  there  are  people  ''  whose  heads  have  never 
ached,"  but  it  would  not  at  all  follow  that  they  had  never  had 
collsemia,  but  rather  that  the  conditions  of  their  intracranial  circa* 
lation  were  such  that  high  blood  pressure  disturbed  them  but  little ; 
in  others,  again,  the  local  conditions  might  favour  circulatory  dis- 
turbance by  high  blood  pressure,  and  these  would  suffer  with 
headache  even  in  slight  collaemia;  and  the  local  conditions  giving 
rise  to  these  differences  of  effect  may  be  anatomical,  physiological, 
or  pathological. 

Syphilis  is  mentioned  by  Baynaud  as  an  antecedent  in  two 
cases,  and  there  was  a  history  of  congenital  syphilis  in  the  father 
of  Dr.  Southey's  patient;  and  this,  it  seems  to  me,  is  just  one  of 
those  things  which  may  so  alter  local  conditions  as  to  render  parts 
previously  enjoying  immunity  liable  to  the  worst  effects  of  ooUasmia 
and  the  high  blood  pressure  which  it  produces. 

Thus  syphilis  may  produce  such  changes  in  bone,  membranes  or 
intracranial  contents  as  will  make  all  the  difference  between  colUemia 
and  high  blood  pressure,  seriously  affecting  the  intracranial  oircula- 
tion  and  hardly  affecting  it  at  all ;  and  in  the  extremities  syphilis 
may  produce  such  changes  in  the  vessels  as  may  make  the  difference 
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between  mere  cold  hands  or  *'  dead  finger  '*  and  a  regular  attack  of 
Eaynaud's  disease,  the  coUseraia  being  the  same  in  both  cases. 

It  will  be  evident,  then,  that  in  claiming  Baynaud's  disease  as  an 
incident  in  coUaemia,  I  by  no  means  seek  to  exclude  other  factors 
which  may  both  intensify  the  action  of  the  collsBmia  and  determine 
the  locality  which  shall  suffer  most. 

Probably  the  preponderance  of  girls  and  women  among  the 
sufferers  from  Eaynaud's  disease  is  due  to  their  having  less 
muscular  powet  and  activity  than  males  of  the  same  age:  for 
there  can  hardly  be  any  doubt  that  any  weakness  of  the  left 
ventricle  would  greatly  increase  the  evil  effects  of  obstructed 
vessels  on  the  nutrition  of  the  extremities,  and  we  shall  see 
further  on  that  it  has  a  similar  effect  in  cases  of  Bright's  disease. 

Again,  if,  as  some  assert,  it  was  a  muscular  contraction  in  the 
arterioles  that  caused  the  obstruction  in  the  circulation,  why  should 
women  suffer  more  than  men  ?  Why  should  the  woman's  heart  fail 
to  overcome  the  obstruction  when  the  man's  succeeds  ? 

For  if  it  is  a  case  of  muscle  against  muscle,  there  is  no  reason 
why  a  woman's  heart  musclQ  should  not  be  just  as  strong  in  rela- 
tion to  her  arteriole  muscle  as  a  man's  heart  muscle  is  in  relation 
to  his ;  but  when  we  come  to  the  mechanical  obstruction  produced 
by  particles  of  uric  acid  in  the  circulation  in  the  capillaries,  the 
•obstruction  to  be  overcome  may  be  as  great  in  the  woman's  capil- 
laries as  in  those  of  .the  man,  and  her  weaker  heart  muscle  may 
fail  to  overcome  it,  while  the  man's  stronger  muscle  may  succeed  in 
keeping  the  circulation  going. 

Here  we  have,  I  think,  a  further  argument  against  muscular,  and 
in  favour  of  mechanical,  obstruction. 

Again,  if  the  fits  of  childhood  are  more  often  due  to  high  blood 
pressure  in  the  intracranial  cavity  than  to  heart  failure,  we  can 
understand  why  boys,  with  their  better  muscular  development,  and 
stronger  hearts,  shotdd  more  often  suffer  from  fits  than  girls,  so  that 
difference  of  muscle  power  may  suffice  to  explain  the  different 
incidence  of  these  two  diseases  on  the  sexes. 

Opium  was  the  drug  of  which  Baynaud  made  most  use  in  treat- 
ment, and  he  raises  the  question  of  its  action  on  the  muscular  fibres 
of  the  arterial  coats,  the  relaxation  of  which  is  his  chief  object.  He 
mentions  Pott's  unbounded  confidence  in  it  for  the  cure  of  gangrene, 
but  seems  to  think  it  is  of  use  chiefly  as  a  narcotic. 

I  have  shown  that  in  conditions  of  collsBmia  and  high  blood 
pressure  opium  frees  the  capillaries  and  produces  diuresis  by 
raising  the  acidity  and  clearing  the  blood  of  uric  acid  (see  fig.  15) ; 
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and  this  action  of  opium,  causing  storage  and  retention  of  urates 
in  the  body,  is  followed  by  a  rebound,  just  as  in  the  parallel  cases 
of  fever,  pregnancy,  and  the  seasonal  variations  in  excretion  men- 
tioned above ;  and  we  have,  as  the  action  of  opium  comes  to  an  end 
and  the  acidity  falls,  not  a  post-puerperal  or  a  post-febrile  oollsemia, 
but  a  post-morphinal  collsemia ;  and  I  have  also  shown,  with  regard 
to  this  latter,  that  if  the  urate  is  removed  by  a  few  timely  doses  of 
a  salicylate,  the  post-morphinal  coUsemia,  with  all  its  signs  and 
symptoms  (slow  high  tension  pulse,  slow  capillary  reflux,  scanty 
urine,  headache  and  mental  depression)  fails  to  appear.  Exactly 
the  same  thing  applies  also  to  post-plumbic  and  post-mercurial 
collaemia. 

In  a  word,  it  can  be  shown  that  every  drug  which  frees  the 
capillaries  and  lowers  blood  pressure,  producing  increased  excre- 
tion of  urea,  rise  of  surface  temperature,  increased  excretion  of 
water  from  the  lungs  and  kidneys,  diminishes  at  the  same  time 
the  uric  acid  in  the  blood  and  urine ;  conversely  everything  that 
increases  the  uric  acid  in  the  blood  and  urine  produces  the  reverse 
effects;  and  even  mere  absence  of  uric  acid  from  the  blood  and 
urine  as  the  result  of  previous  excessive  excretion  has  the  same 
effects  on  the  circulation  as  the  drugs  that  remove  it  from  the 
blood.  It  is  impossible,  therefore,  to  admit  that  the  facts  prove 
that  any  one  of  these  drugs,  such  as  opium,  has  a  direct  effect 
on  the  contractile  tissues  of  the  arterioles  or  capillaries;  their 
effect  is  dependent  on  uric  acid;  and  it  is  easier  to  believe  that 
uric  acid  affects  the  capillaries  mechanically  by  obstructing  them 
than  as  an  irritant  causing  spasm  and  contraction. 

I  believe  that  post-febrile  coUsBmia  with  its  results  might  be 
prevented  by  a  similar  use  of  salicylates  during  the  fever  (see 
also  chapter  xiii.  as  to  their  value  in  scarlet  fever). 

Here  we  have  a  disease  which,  like  those  mentioned  in  previous 
chapters,  is  paroxysmal  in  relation  to  the  more  or  less  natural 
fluctuations  in  the  excretion  of  uric  acid,  and  we  see  that  it  holds 
this  relation  because  it  is  due  to  the  obstruction  of  capillary  vessels 
which  an  excess  of  uric  acid  in  the  blood  produces. 

We  have  seen  that  Eaynaud's  disease  affects  especially  the 
superficial  structures  and  the  extremities,  and  I  need  not  go  inta 
any  great  detail  to  suggest  that  many  minor  changes  in  the  nutri- 
tion of  the  skin  are  similarly  related  to  the  effects  of  uric  acid  on  its 
circulation.  If  so,  we  have  at  once  a  simple  explanation  of  a  large 
number  of  points  in  the  cause  and  cure  of  skin  diseases. 

Thus  the  relation  between  erythema  and  urticaria  on  the  one 
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hand,  and  acute  rheumatism  on  the  other,  may  be  explained  by 
supposing  that  the  skin  trouble  corresponds  with  the  excess  of 
uric  acid  in  the  blood,  while  the  arthritis  corresponds  with  the 
driving  of  that  same  uric  acid  out  of  the  blood  into  the  joints, 
thus  it  is  not  uncommonly  seen  that  when  a  patient  suffering 
from  psoriasis  develops  articular  gout  the  skin  trouble  disappears ; 
and  the  same  with  rheumatism,  the  erythema  and  the  arthritis  do 
not  generally  originate  together  (see  Lancet,  1888,  vol.  i.,  p.  523). 

Again,  if,  as  we  see  in  fig.  5,  uric  acid  affects  the  circulation 
in  the  skin  so  much  as  to  alter  its  temperature  from  hour  to 
hour  in  physiological  conditions,  it  is  no  great  step  to  suppose 
that  it  may  occasionally  affect  its  function  and  structure. 

Then  we  all  know  the  relationship  between  dyspepsia  and  cer- 
tain eruptions,  or,  agam,  between  menstruation  and  eruptions ;  and 
in  both  these  conditions,  as  I  have  shown,  an  excess  of  uric  acid  is 
to  be  met  with  in  the  urine  and  the  blood. 

Again,  fevers  are  followed  by  post-febrile  collsemia  with  slow 
high  tension  pulse,  mental  depression  and  subnormal  temperature, 
and  in  this  condition,  just  as  we  should  expect,  boils  and  papular 
eruptions  which  are  very  prone  to  ulcerate  and  slow  to  heal  are  met 
with,  and  I  have  myself  seen  quite  a  number  of  such  cases  after 
typhoid  fever  and  pneumonia. 

Alopecia,  again,  is  not  a  very  uncommon  post-febrile  symptom, 
as  I  have  seen  and  read  of  several  cases  in  the  last  few  years  (see 
British  Medical  Journal^  1890,  vol.  i.,  pp.  1027  and  1239) ;  and  a 
case  which  I  saw  myself  had  this  very  suggestive  connection  with 
season,  that  while  the  hair  had  on  several  occasions  grown  during 
the  ^autumn  and  winter,  it  had  fallen  off  again  in  the  following 
spring.  After  what  I  have  said  as  to  the  seasonal  variations  in 
oollsBmia  and  the  excretion  of  uric  acid  (fig.  4),  I  will  only  point  out 
that  this  case  of  alopecia  parallels  in  the  most  striking  manner  the 
uric  acid  headache,  mental  depression,  suicide,  asthma  and  phthisis, 
as  well  as  the  disease  we  are  specially  concerned  with  in  this 
chapter,  and  I  cannot  but  think  that  some  community  of  causation 
lies  at  the  root  of  this  parallelism. 

Again,  we  can  easily  understand  how  such  drugs  as  acids,  opium, 
the  iodides,  calomel  and  thyroid  gland  or  extract  (Dr.  Davies, 
Lancet,  1893,  vol.  ii.,  p.  399)  act  in  curing  these  skin  diseases,  for 
all  these  substances  have  this  point  in  common :  that  they  clear 
the  blood  of  uric  acid  (see  chapters  iii.  and  iv. ;  also  British  Medical 
Jott/rnalf  1888,  vol.  i.,  p.  27,  and  1892,  vol.  ii.,  p.  165 ;  and  Lancet, 
1888,  vol.  ii.,  p.  63). 
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I  have  for  some  time  been  in  the  habit  of  treating  skin  troubles, 
originating  in  connection  with  any  of  the  above-mentioned  disturb- 
ances of  nutrition,  with  drugs  which  clear  the  blood  of  uric  acid,  I 
think  with  considerable  success. 

Then  if  the  vessels  of  the  skin  are  obstructed  by  uric  acid  so 
that  surface  temperature  is  reduced  and  even  the  nutrition  of  the 
skin  is  affected,  it  is  probable  that  in  those  capillary  vessels  where 
the  circulation  is  at  a  standstill  the  walls  of  the  vessels  themselves 
will  suffer  in  their  nutrition  and  deteriorate,  so  that  when  the  blood 
again  passes  into  them  they  may  bulge  and  leak,  and  thus  small 
extravasations  of  blood  result.  . 

If  this  is  the  explanation  of  purpura  it  almost  amoimts  to  a 
demonstration  that  the  action  of  uric  acid  on  the  capillaries  is  not 
that  of  a  mere  irritant  on  a  living  tissue,  for  it  is  hardly  possible  to 
believe  that  any  tissue  could  keep  up  a  spasmodic  contraction  while 
its  substance  is  actually  being  disintegrated. 

In  this  way  purpura  may  be  connected  with  uric  acid  and  the 
changes  it  produces  in  the  circulation,  and  this  will  explain  its 
connection  with  the  rheumatic  group  and  also  with  chronic 
Bright*s  disease,  dyspepsia,  post-febrile  conditions,  and  menstrua- 
tion (see  British  Medical  Journal^  1890,  vol.  i.,  p.  596,  and  1901, 
vol.  i.,  p.  1535  ;  and  Lancet^  1891,  vol.  i.,  p.  658,  and  1891,  vol.  ii., 
p.  933,  and  1902,  vol.  ii.,  p.  286 ;  and  British  Medical  Journal 
Epitome,  May,  1893,  p.  80). 

Thus  the  association  between  Bright's  disease  and  purpura  and 
other  terrible  and  even  fatal  skin  lesions  is  easy  to  understand, 
for  in  Bright's  disease  we  meet  with  the  slowest  capillary  reflux, 
the  most  intense  collsBmia,  and  the  largest  number  of  granules  in 
the  blood. 

And  when  we  administer  an  iodide  with  the  object  of  clearing 
the  blood  of  uric  acid,  it  is  little  wonder  that  we  sometimes  precipi- 
tate this  on  the  skin  and  produce  a  more  or  less  severe  inflammation. 
And  skin  irritation  having  this  causation  can  be  relieved  or  pre- 
vented by  solvents,  and  I  now  often  give  salicylates  along  with  iodides 
to  prevent  the  more  severe  effects  of  retention.  These  very  severe 
skin  irritations  are  often  accompanied  by  a  decided  rise  of  tempera- 
ture, in  fact,  we  have  all  the  signs  of  acute  gout  of  the  skin.  We 
have,  then,  two  classes  of  skin  trouble  :  (A)  Those  due  to  direct  irri- 
tation— gout  of  the  skin ;  and  (B)  those  due  to  the  vascular  effects 
of  uric  acid,  which  are  the  effects  of  collaemia  on  nutrition.  Thus 
solvents  like  sodii  bicarb,  will  cure  the  A  group,  but  may  produce  a 
member  of  the  B  group  in  its  place.     A  retentive  drug,  as  an  iodide. 
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will  relieve  the  B  group,  but  may  perhaps  produce  a  member  of  the 
A  group,  and  the  effect  of  the  drugs  will  tell  us  in  each  case  which 
group  we  have  to  deal  with,  if  we  are  otherwise  in  doubt  (see  also 
chapter  ix.).  The  common  use  of  salicylate  ointment  in  eczema  and 
psoriasis  points,  I  think  (even  if  their  relation  to  arthritis  did  not 
also  point  to  it),  to  their  being  a  gout  of  the  skin,  that  is,  a  local 
precipitation  of  urates  in  the  fibrous  tissues  of  the  skin,  and  hence 
they  belong  to  Group  A  (see  also  pp.  135-136). 

I  may  mention  also  some  experiences  with  cases  of  psoriasis; 
thus  a  patient  of  mine,  a  woman,  aged  23,  tells  me  that  she  has  had 
psoriasis  since  she  was  11  years  old.  She  has  had  two  children  and 
in  each  case  the  psoriasis  has  been  better  during  pregnancy  and 
worse  afterwards,  and  she  has  now  come  (July,  1899)  because  it  has 
been  much  worse  in  the  six  weeks  since  her  last  child  was  bom. . 
And  the  parallel  effects  of  pregnancy  in  headache,  epilepsy  and 
Baynaud's  disease  will  not  escape  notice,  and  we  already  know  that 
menstruation  has  just  the  opposite  effect.  Again,  the  treatment  of 
psoriasis  with  salicylates  has  brought  to  my  notice  a  point  that  may 
prove  to  be  of  some  interest. 

It  is,  I  think,  common  experience  among  dermatologists  that 
salicylates  relieve  or  cure  psoriasis,  but  so  far  as  I  know  they  have 
not  noticed  that  the  drug  acts  differently  on  covered  and  uncovered 
parts. 

I  first  noticed  this  in  a  patient  I  saw  in  1898,  a  girl  who  wore 
sleeves  only  to  the  elbow  and  short  petticoats,  and  suffered  from 
general  psoriasis.  I  gave  her  salicylates  as  usual,  and  in  a  week  or 
two  she  returned  with  the  arms  below  the  sleeves  nearly  well,  while 
the  upper  parts  of  the  arms  were  nearly  as  bad  as  before,  similarly 
the  exposed  parts  of  the  legs  were  well,  while  the  upper  parts  of  the 
thighs  were  nearly  as  bad  as  ever. 

I  could  not  help  noticing  so  great  a  difference,  and  I  could  not 
help  noting  also  the  parallel  between  the  action  of  salicylates  in 
this  skin  disease  and  in  subacute  conditions  of  gout  and  rheumatism. 

Then  the  young  woman  I  mentioned  with  reference  to  the 
effects  of  pregnancy  afforded  a  further  instance  of  the  same  thing, 
for  when  I  put  her  also  on  salicylates,  the  weather  (July)  being, 
of  course,  rather  hot,  I  found  that  in  a  few  weeks  the  uncovered 
parts  (face  and  hands,  which  were  the  worst  of  all  at  first)  were 
nearly  well,  while  the  covered  parts  of  the  arms  and  chest  were 
stiU  bad. 

I  then  gave  her  directions  to  clothe  very  lightly  and  keep  as  cool 
^s  possible,  and  she  got  better  and  ceased  to  attend. 
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These,  and  other  cases,  of  which  I  have  no  room  to  give  notes^ 
led  me  to  regard  it  as  prohahle  that  salicylates  cure  psoriasis, 
by  removing  urates  from  the  skin,  and  that  the  solubility  and 
i-emoval  of  urates  is  facilitated  by  cold  and  hindered  or  prevented 
by  heat,  just  as  we  know  is  the  case  with  these  drugs  in  subacute 
gout  and  rheumatism ;  in  all  these  diseases,  while  salicylates  are  in 
circulation,  cold  or  exposure  to  cold  makes  the  local  troubles  better; 
where  there  are  no  salicylates  cold  makes  them  worse. 

And  this  is  the  reason  why  this  effect  of  salicylates  was  most 
marked  in  cases  of  this  skin  disease  that  cam^  under  my  care  in  the 
warm  months,  for  then  parts  even  lightly  covered  might  be  subject 
to  much  heat  and  perspiration. 

If  my  observations  are  confirmed  by  others,  and  if  my  reasoning 
is  correct,  psoriasis  is  a  gout  of  the  skin,  and  its  relation  to  coUsemia 
is  the  same  as  that  of  gout  or  rheumatism  to  coUsemia;  the  oollaBmia 
provides  the  presence  of  the  urates,  which  are  afterwards  precipi- 
tated on  the  joints  or  the  skin  tissues. 

I  may  also  mention  that  I  have  heard  from  Dr.  Edgar  J.  Sprat- 
ling,  of  the  Massachusetts  Hospital  for  Epileptics,  that  he  considers 
'*  that  uric  acid  is  a  main  factor  in  urticaria,"  and  he  gives  references 
to  the  New  York  Medical  Record ,  vol.  xlvii.,  No.  22,  p.  690,  and  the 
Lancety  1895,  vol.  i.,  p.  1595,  where  among  other  cases  he  records 
having  noticed  an  excess  of  uric  acid  in  the  urine  and  the  presence 
of  some  uric  acid  in  the  blood,  in  a  female,  aged  24,  suffering  from 
dementia  and  urticarial  wheals. 

This  is,  no  doubt,  good  evidence  of  the  association  of  urticaria 
with  excess  of  uric  acid  in  the  blood  and  urine  ;  but  it  does  not  help 
us  to  decide  whether  the  skin  trouble  was  due  to  the  defective  skin 
circulation  of  collaBmia,  which  we  can  now  measure  by  the  time  of 
the  capillary  reflux,  or  to  direct  urate  irritation,  as  in  gout  or  rheu- 
matism, which  now  seems  to  be  a  possible  explanation  of  psoriasis. 

I  may  say,  in  reference  to  this,  that  in  my  experience  erythema, 
and  certainly  erythema  nodosum,  is  made  worse  by  salicylates, 
which  increase  collaBmia ;  while  it  is  made  better  by  a  drug  such 
as  an  iodide,  which  clears  the  blood  of  uric  acid  and  puts  an  end  io 
collsemia ;  we  must  also  remember  that  the  ery themata  do  not  tend 
to  occur  along  with  acute  rheumatism  when  the  blood  is  cleared  of 
uric  acid,  but  to  alternate  with  it,  that  is,  to  coincide  with  conditions 
of  coUsBmia. 

It  looks,  then,  as  if  erythema  may  prove  to  be  due  to  the  oir> 
culation  conditions  produced  in  the  skin  by  collsemia,  and  its  wheals 
may  be  due  to  a  minor  condition  of  the  changes  which  I  have 
already  suggested  as  the  cause  of  purpura. 
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And  in  accordance  with  this  reasoning  is  the  fact  that  where 
urticaria  is  associated  with  purpura  the  extravasations  begin  in  the 
centre  of  the  wheal,  just  at  the  very  place  where  the  obstruction 
of  capillary  circulation  has  been  most  lasting  and  severe,  and  I  have 
myself  had  the  opportunity  of  watching  a  case  thus  progressing  from 
urticaria  to  purpura ;  the  extravasations  began  in  the  centre  of  each 
wheal,  so  that  they  at  first  resembled  the  familiar  skin  records  of 
pulex  irritans. 

Psoriasis,  on  the  other  hand,  being  due  to  a  gout  of  the  skin, 
is  relieved  by  a  salicylate,  which  makes  erythema  worse,  but  gout 
and  rheumatism  better. 

A  patient  tells  me  that  he  himself  and  seven  of  his  children  all 
suffered  from  eczema  capitis  in  childhood,  while  an  eighth  child 
bom  after  he  and  his  wife  had  gone  on  to  a  uric- acid-free  diet  was 
the  first  to  escape;  and  the  mere  occurrence  of  eczema  in  the 
precipitation  period  of  childhood  shows  it  to  be  a  precipitation 
disease  (see  p.  236),  and  I  have  records  of  a  number  of  cases 
in  which  either  chronic  eczema  or  psoriasis  have  improved  or 
vanished  on  a  correct  diet. 

I  give  these  facts  for  their  own  intrinsic  interest,  as  a  contri- 
bution to  be  tested  and  proved,  or  disproved,  as  the  case  may  be. 
All  that  is  really  certain  is  the  relationship  between  certain  skin 
troubles  and  uric  acid,  and  the  more  closely  this  relationship  is 
investigated  the  more  important  does  it  appear. 

Speaking  of  pulex  irritans  reminds  me  of  a  fact  I  can  answer  for 
in  person,  as  well  as  in  others,  viz.,  that  of  late  years,  since  I  have 
got  more  and  more  free  from  collsemia,  I  have  been  less  and  less 
troubled  by  that  ubiquitous  parasite,  and  when  he  does  attack  me, 
instead  of  the  large  raised  wheal  that  used  to  result,  I  have  only 
a  small  flat  circular  patch  of  dilated  vessels. 

Is  the  wheal  of  an  insect  bite  but  a  local  coUasmia  causing  stasis 
and  effusion  in  the  interstitial  tissues,  a  collsemia  due  to  some  acid 
injected,  and  is  that  stasis  and  effusion  more  or  less  absent  when 
the  uric  acid  for  collsemia  is  no  longer  available  ? 

It  even  looks  as  if  the  insects  know  that  the  stasis  and  hyper- 
aemia,  which  they  produce,  no  doubt  for  their  own  benefit,  are  not 
likely  to  come  off,  and  so  they  do  not  trouble  to  make  any  punctures 
or  remain  on  the  individual  in  question. 

My  impression  is  that  I  have  acquired  a  similar  relative  immunity 
against  gnats  and  field-bugs  in  general,  and  certainly  a  few  years 
ago  I  had  to  spend  many  shilhngs  a  year  on  pyrethrum  roseum,  of 
which  I  now  never  use  a  grain,  while  I  see  no  reason  to  suppose 
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that  my  hospital  patients  are  any  more  free  from  attacks  of  pulex 
irritans  than  they  used  to  be. 

An  illustration  of  these  facts  comes  to  hand  from  Lillli  M.  Tenney, 
M.D.,  of  Oakland,  California,  who  in  a  letter  dated  June,  1906, 
writes:  ''I  have  been  greatly  interested  in  the  verification  of  the 
statement  in  your  writings  of  the  effect  of  pulex  irritans  before  and 
after  following  a  uric-acid-free  diet.  Fleas  are  the  pests  of  California, 
and  during  my  fourteen  years  residence  in  the  State  I  have  been  so 
tortured  by  them  I  have  thought  they  would  do  what  earthquakes 
could  never  accomplish — drive  me  back  Bast  to  live.  For  the  past 
six  months  they  have  become  noticeable  for  their  infrequent  attacks, 
and  I  rarely  have  one  on  me  now.  It  is  worth  going  without  meat 
to  obtain  this  relief  alone.** 

I  have  reason  to  believe  that  those  on  a  completely  uric-acid-free 
diet  have  a  similar  relative  immunity  from  mosquito  bites,  and  thus 
obtain  a  double  protection  against  malaria  (see  also  chapter  xii). 

We  have  seen  that  Baynaud  did  not  favour  the  idea  that  the 
troubles  he  described  were  due  to  local  nerve  lesions  or  neuritis, 
though  it  is  held  by  some  to  be  due  to  disease  of  trophic 
nerves  or  their  centres;*  but  possibly  the  relation  between  Ray- 
naud's disease  and  neuritis  is  that  both  may  be  due  to  uric  acid 
(see  also  Dr.  Buzzard's  opinion  in  the  Lancet^  1893,  vol.  ii.,  p.  1233). 
I  have  myself  also  heard  from  Dr.  Mackie,  of  Lowdham,  Notts,  and 
others,  of  cases  of  neuritis  which  evidently  had  important  connec- 
tions with  uric  acid. 

Theoretically  one  nlay  get  a  connection  between  peripheral 
neuritis  and  the  action  of  uric  acid  on  the  tissues  and  circulation  in 
two  ways,  first  as  a  gout  of  the  fibrous  tissues  in  and  round  a  nerve 
bundle  causing  pressure,  irritation  and  degeneration,  such  as  occurs, 
for  instance,  in  sciatica,  or  possibly  also  in  herpes  zoster  (and  the 
action  of  alcohol,  arsenic,  and  several  metals  in  producing  these 
troubles  may  simply  be  their  effect  in  driving  uric  acid  out  of  the 
blood  into  the  fibrous  tissues  that  support  the  nerve  fibre) ;  second 
in  conditions  of  collaemia,  for  as  before  remarked,  stasis  and 
thrombosis  have  been  seen  taking  place  in  the  vessels  of  the  retina, 
and  it  .seems  but  a  small  step  from  this  to  the  retinitis  of  Bright's 
disease,  associated  with  similar  collaemia,  stasis,  thrombosis,  effasion 
or  extravasation. 

Then  what  takes  place  in  the  retina  may  obviously  take  place 


Sec  Dr.  Sharkey,  British  Medical  Journal,  1896,  vol  i.,  p.  466. 
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in  other  nerves  aad  portions  of  the  nervous  system,  and  the  stasis 
and  thrombosis  may  be  then  also  followed  by  atrophy  and  degenera- 
tion sufficient  to  account  for  the  symptoms  of  neuritis,  perhaps  also 
for  those  of  some  spinal  troubles,  such  as  infantile  paralysis,  which 
so  often  seems  to  originate  in  post-febrile  conditions  or  gastro- 
intestinal disturbance,  with  the  colloBmia  that  would  no  doubt 
accompany  them. 

Be  this  as  it  may,  very  many  of  these  conditions  are  associated 
with  a  slow  capillary  reflux  and  high  blood  pressure,  and  in  Bright's 
disease  and  neuritis  from  other  causes  many  of  the  signs  and 
symptoms  undoubtedly  tend  to  clear  up  as  the  capillary  reflux  is 
quickened  and  the  blood  pressure  reduced  by  drugs  and  diet,  and 
here  also,  just  as  in  periodic  mental  disease,  I  should  advise  that 
all  abnormal  circulation  conditions  should  at  once  have  attention 
(see  also  remarks  on  Tabes  in  chapter  viii.). 

I  can  reckon  several  cases  of  retinitis  among  the  most  successful 
cases  I  have  ever  had,  as  showing  the  effects  of  diet  and  drugs  on 
these  circulation  diseases;  and  in  all  cases  of  peripheral  neuritis 
I  have  had  under  observation  there  have  been  marked  signs  of 
collsBmia,  and  treatment  of  these  circulation  conditions  has  pro- 
duced some  improvement. 

On  the  other  hand,  some  cases  called  neuritis  which  have  been 
treated  unsuccessfully  while  the  rheumatic  element  has  not  been 
considered,  have  cleared  up  at  once  on  salicylates  in  a  way  that 
seemed  to  place  them  among  the  A  group  of  diseases. 

Some  points  of  interest  have  been  brought  out  by  other  writers, 
especially  with  regard  to  the  treatment  of  skin  troubles,  chilblains, 
pruritus,  &o.,  by  calcium  chloride,  a  drug  which  undoubtedly  clears 
the  blood  and  urine  of  uric  acid  while  it  is  being  taken  (see  Dr. 
Savill,  Lancet,  1896,  vol.  ii.,  p.  300). 

I  have  also  had  a  letter  from  Dr.  H.  S.  Purdon,  of  Belfast,  point- 
ing out  that  he  has  long  been  in  the  habit  of  reducing  animal  food 
in  psoriasis  with  great  benefit,  e^nd  quoting  a  paper  read  at  the 
Dermatological  Congress  of  London,  by  Dr.  Bulkley,  of  New  York, 
advising  this  treatment. 

The  only  indication  for  the  treatment  of  Eaynaud's  disease 
and  conditions  that  resemble  it  is  to  clear  the  blood  of  uric  acid 
as  quickly  and  as  completely  as  possible  :  they  belong  to  the 
coUsemio  group  and  will  be  relieved  by  precipitants ;  if  you  cause 
gout  anywhere  you  will  have  cured  the  Eaynaud's  disease. 

For  this  purpose  mercury  or  its  iodide,  opium,  the  nitrites,  or 
ammonium,  are  likely  to  be  the  most  useful  drugs,  and  as  regards 
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diet,  it  will  be  as  well  not  to  admiaister  any  nric  acid  that  can 
be  left  out  without  injury  to  nutrition,  and  so  to  avoid  such  things 
as  soup,  beef-tea,  meat  extracts,  tea  or  coffee,  and  we  must  bear 
in  mind  that  milk  diet  lowers  blood  pressure  by  keeping  the  blood 
clear  of  uric  acid,  which  is  what  we  want  to  do  in  Raynaud's  dis- 
ease. With  regard  to  skin  diseases  the  same  drugs  are  of  use,  and 
salicylates  are  also  sometimes  of  great  value,  and  calcium  chloride 
and  iodide  of  potassium  are  drugs  which  act  in  the  same  way,  and 
are  mentioned  in  some  of  the  experiences  quoted  above ;  but  diet 
alone  goes  to  the  root  of  the  matter  by  eliminating  and  keeping  out 
the  cause. 

Where  acute  conditions  of  Raynaud's  disease  require  prompt 
treatment,  that  for  acute  Bright' s  disease  should  be  used  (see 
chapter  xiii.),  and  drugs  which  lower  the  blood  pressure  and  quicken 
the  capillary  reflux  should  be  pushed  at  first,  and  afterwards  con- 
tinued in  smaller  doses  to  keep  up  the  effect  over  weeks  and  months. 

As  soon  as  the  drugs  begin  to  act  and  improve  the  circulation 
the  diet  should  be  altered  to  one  free  from  uric  acid,  which  shonld 
ever  afterwards  be  continued ;  but  it  is  well  not  to  make  both 
changes  at  once,  and  to  give  the  drugs  a  start  of  the  diet. 

When  the  drugs  have  got  hold  and  are  doing  good  it  will  be 
easier  to  alter  diet,  but  if  diet  is  altered  early  and  chances  to 
upset  appetite  or  digestion,  then  nothing  will  act,  and  increased 
coUsemia  and  temporary  failure  may  result. 

For  the  same  reason  diet  changes  should  be  made  slowly  and 
with  care  in  cases  where  the  patient  does  not  take  kindly  to  the 
new  foods. 
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Paroxysmal  H-emoglobinuria  and  ANiBMiA. 

It  was  the  clinical  observation  of  cases  of  paroxysmal  hsemo- 
globinuria  and  certain  special  forms  of  anaemia  that  first  suggested 
to  my  mind  the  possibility  that  these  troubles,  as  well  as  ordinary 
anaemia,  might  be  due  to  the  presence  of  excess  of  uric  acid  in 
the  blood. 

I  shall  first  of  all,  therefore,  mention  some  of  these  cases  and 
the  results  I  obtained  by  investigating  them. 

December,  1888. — John  N.  McL.,  age  4  years  and  10  months, 
said  to  be  subject  to  attacks  of  cold  and  shivering  in  which  he 
passes  red  water. 

Is  generally  extra  well  for  some  days  before  the  attack,  but  his 
bowels  are  constipated  (extra  well  means  retention  of  uric  acid  : 
note  the  parallel  here  of  what  occurs  in  the  headache  and  epilepsy 
of  uric  acid). 

Just  before  the  attack  he  yawns  a  great  deal  (sign  of  collsBmia). 

His  water  on  the  day  after  the  attack  is  quite  clear  again. 

December  10. — His  mother  brought  him  to  my  out-patient  room 
to-day,  saying  that  he  has  an  attack  coming  on.  Has  been  taking 
cod-liver  oil  and  steel  wine  for  the  last  week.  Was  this  a  rebound 
from  the  iron,  again  the  exact  parallel  of  migraine  ? 

He  is  pale  and  his  hands  and  forearms  are  cold.  Seems  dull  and 
heavy,  shivering  (?).     Pulse  slow. 

I  told  his  mother  to  sit  in  front  of  the  fire  with  him  ;  and  in  half 
an  hour,  at  3  p.m.,  she  came  back  with  the  child,  and  brought  some 
reddish  urine  he  had  passed.  His  face  was  flushed,  and  he  seemed 
dull  and  heavy  and  said  he  had  a  headache;  pulse  now  quicker. 
His  mother  says  his  bowels  have  not  been  open  for  two  days.  He 
does  not  get  these  attacks  unless  he  is  exposed  to  cold  in  some  way. 
Have  we  here  a  condition  in  which  cold,  acting  with  other  causes. 
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just  as  in  Raynaud's  disease,  precipitates  or  greatly  increases  ool> 
l»mia  ?  (see  fig.  40). 

The  specimen  of  urine  was  reddish-brown,  clear,  1024,  showed 
the  spectrum  of  oxy-hsemoglobin,  and  also  that  of  acid  hsematin, 
the  latter  being  removed  by  addition  of  ammonia.  Under  the  micro- 
scope  numerous  pigment  granules,  some  epithelium,  fairly  numerous 
shadowy  blood-cells,  also  numerous  granule  and  pigment  speckled 
oasts.  No  oxalates.  Urine,  after  boiling  and  filtering,  gave  urea 
1-5  per  cent,  and  uric  acid  -06048  per  cent.  Uric  acid  to  urea 
1 — 15.  There  was  therefore  an  excessive  excretion  of  uric  acid, 
and  probably  as  the  child  did  not  pass  water  before  the  attack 
began,  this  was  a  mixture  of  the  urine  in  the  bladder  before  the 
attack  with  that  excreted  during  the  attack,  or  the  uric  acid  would 
have  been  higher  still. 

With  regard  to  this  case,  I  have  very  little  doubt  that  it  was 
a  uric  acid  storm.  He  was  extra  well  for  a  day  or  two  before 
the  attack,  just  as  in  uric  acid  headache  and  epilepsy  (retention), 
and  he  was  taking  a  drug  which  would  cause  such  retention.  The 
attack  itself  comes  at  a  time — 3  p.m. — when  there  is  normally  a 
plus  excretion  of  uric  acid  (second,  or  afternoon  alkaline  tide,  see 
fig.  1),  land  this  collsemia  is  increased,  perhaps  as  the  result  of 
exposure  to  cold  on  a  December  day ;  all  the  signs  and  symptoms 
of  the  attack  are  those  of  coUsemia  ;  and  lastly,  in  the  blood- 
stained urine  itself  we  find  excess  of  uric  acid. 

For  comparison  with  this  I  will  now  give  a  few  notes  of  the 
case  of  a  member  of  our  profession,  who  consulted  me  on  account 
of  uric  acid  headache. 

May,  1888,  G.  F.  T.,  age  33. — In  practice  in  a  Midland  county ; 
works  hard,  lives  plainly,  fair  amount  of  exercise  and  riding,  occa- 
sional hunting.  Father  has  slight  attacks  of  gout,  mother  rheu- 
matic, and  two  years  ago  had  peliosis  rheumatica. 

Previotis  health. — Slight  rheumatic  fever  nine  years  ago;  occa- 
sional joint  pains  since  that ;  four  and  a  half  years  ago  had  rigors 
and  dyspnoea,  and  was  ill  three  months.  Has  always  suffered  fpom 
headache,  but  worse  the  last  four  years,  sometimes  now  one  every 
week.  He  has  the  pain  on  waking  in  the  morning,  and  it  remains 
the  whole  day.  Taking  wine  at  dinner  always  gives  a  headache 
next  morning  (see  fig.  39).  His  pulse,  as  observed  by  his  assist- 
ant, is  slow  and  of  high  tension  during  the  headache.  He  suffers 
also  from  depression  and  irritability,  and  has  cold  extremities  and 
rigors  during  headaches. 

Here  there  is  a  strong  family  history — gout  on  one  side  and 
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rheumatism  on  the  other,  and  every  sign  of  excess  of  uric  acid 
in  his  blood  or  joints.  And  now  we  come  to  the  part  that  bears 
upon  our  subject.  Also  occasionally  when  he  gets  cold  he  has 
a  rigor  and  a  temperature  of  102^  F.,  sometimes  with  joint  pains, 
and  passes  smoky  urine.  In  the  autumn  of  this  year  he  had  such 
an  attack  after  being  out  hunting  and  getting  cold,  and  he  kindly 
sent  me  some  of  the  urine;  unfortunately  I  was  only  able  to 
examine  it  forty-eight  hours  after  it  was  passed.  It  was  acid, 
contained  a  slight  excess  of  uric  acid,  fairly  numerous  blood-cells 
and  some  oxalate  crystals,  and  gave  the  oxy-h»moglobin  spectrum. 
He  himself  considered  that  these  were  attacks  of  paroxysmal 
haBmoglobinuria,  but  the  urine  was  not  fresh,  and  I  think  that 
the  oxalates  were  formed  out  of  uric  acid  and  diminished  its 
apparent  quantity.- 

Compare  also  a  short  note  of  a  case  that  came  to  Sir  T.  L. 
Brunton's  out-patients'  room  at  St.  Bartholomew's,  which  he  kindly 
allowed  me  to  examine.  April  26,  1890,  Edward  W.,  age  35.— 
The  case  was  diagnosed  as  paroxysmal  haBmoglobinuria,  and  I  was 
given  a  small  specimen  of  the  urine  and  took  a  tracing  of  his 
pulse;  its  rate  was  112,  and  yet,  in  spite  of  this,  the  tracing 
showed  considerable  tension,  as  the  predicrotic  wave  was  fairly 
well  'marked  in  the  down  stroke,  the  predicrotic  notch  was  a  con- 
siderable distance  above  the  base  line,  and  the  dicrotic  wave  only 
of  moderate  size.  The  second  sound  of  the  heart  was  markedly 
loud.  We  were  here  probably  just  at  the  end  of  the  cold  stage 
and  the  beginning  of  the  fever. 

The  urine  was  like  pure  blood,  but  showed  no  blood  discs 
under  the  microscope,  and  after  removal  of  albumin  it  yielded 
urea  1-4  per  cent.,  uric  acid  '12768  per  cent. ;  relation  1 — 11 — an 
enormous  excess  of  uric  acid  and  a  relation  to  urea  never  met 
with  in  health. 

Dr.  L.  G,  Guthrie  has  an  interesting  paper  on  "  Idiopathic  or 
Congenital  Hereditary  and  Family  Hffimaturia,"  Lancet,  1902, 
vol.  i.,  p.  1243.  In  this  he  refers  to  some  cases  previously  pub- 
lished by  Dr.  W.  H.  W.  Attlee,  one  of  which  was  under  my  care 
at  the  Metropolitan  Hospital.  I  may  say  that  in  the  case  under 
my  care  there  wete  distinct  vascular  changes  at  the  time  of  the 
attack,  the  capillary  reflux  was  slow  and  the  blood  pressure  high 
relatively  to  the  age  and  weight  of  the  child,  and  I  regarded  the 
fits  as  corresponding  to  the  headache,  dulness,  or  sleepiness  met 
with  in  other  cases;  wiiile  the  rise  of  temperature,  followed  by 
hsematuria,  had  an  identical  causation  with  that  in  other  cases 
31 
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recorded  in  this  and  the  previous  chapter,  and  even  the  con- 
genital or  hereditary  history  need  not,  I  think,  greatly  sorpriee 
those  who  know  how  strongly  hereditary  is  the  common  uric 
acid  storm  (migraine)  with  which  these  cases  present  to  my  mind 
such  an  obvious  parallelism. 

I  did  my  best  to  put  the  child  that  I  saw  on  a  uric-acid-free 
diet,  but  the  mother,  I  fear,  either  would  not  or  could  not  do 
what  was  wanted,  and  the  child  will  thus  lose  its  best  chance  of 
avoiding  its  father's  fate.  That  the  father  died  of  ursemia  shows 
how  these  cases,  as  I  have  pointed  out,  eventually  end  in  Bright's 
disease,  of  which,  as  we  shall  see  in  this  and  the  next  chapter,  their 
causation  is  an  epitome. 

Dr.  Guthrie  calls  these  cases  ''  mysterious,"  but  I  see  no 
fuystery.  The  pathology  of  migraine  is  simple  and  well  known, 
and  from  migraine  with  its  paroxysmal  albuminuria  to  epilepsy, 
with  paroxysmal  haematuria,  seems  to  me  but  a  simple  progression 
from  bad  to  worse ;  and  even  in  the  same  individual  we  may  have 
one  attack  producing  migraine,  another  epilepsy,  and  after  one 
attack  of  either  there  may  be  now  albuminuria  only,  now 
haematuria  as  well. 

I  will  also  mention  a  case  which,  more  than  any  other,  opened 
my  eyes  to  the  probability  of  uric  acid  producing  destruction  of  red 
cells  and  so  anaemia. 

July,  1889,  a  lady,  aged  46. — A  patient  under  the  care  of  Sir 
T.  L.  Brunton,  during  whose  absence  from  home  I  saw  her.  Had 
a  gouty  family  history,  but  never  had  gout  herself. 

She  complained  that  she  had  ''  anaemic  attacks "  which  she 
was  sure  were  connected  with  gout.  She  had  lived  a  healthy  out- 
door life,  and  often  played  cricket  with  her  children,  now  growing  up. 
Her  face  was  tanned  by  exposure  to  the  sun ;  but  through  this 
and  also  in  tongue  and  gums  there  was  every  sign  of  intense 
anaemia ;  I  felt  sure  that  she  must  have  had  a  haemorrhage,  and 
suggested  loss  of  blood  by  piles — which  she  had  to  a  slight  extent 
—or  by  excessive  menstruation;  these,  however,  she  denied,  and 
maintained  that  she  had  suffered  off  and  on  from  this  anaaoiia, 
which  came  in  attacks,  and  was  in  some  way  connected  with  gout. 
So  far  as  I  could  make  out  from  her  description,  the  attack  after 
which  the  anaemia  appeared  was  of  the  nature  of  a  bilious  attack 
or  sick  headache,  but  she  had  no  haematuria.  Have  we  here 
haemoglobinaemia  not  sufficient  to  cause  haemoglobinuria,  but 
lasting  longer  and  producing  the  intense  anaemia  I  saw  ? 

This  raised  in  my  mind  the  question,  is  coUaemia  a  cause  of  more 
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or  less, destruction  of  red  cells,  and  does  it  in  this  way  bring  about 
ohronio  and  recurring  ansemia?  And  having  once  been  led  to 
regard  anaemia  from  this  point  of  view,  I  was  not  long  in  coming  on 
other  signs  of  the  possible  production  of  anaemia  by  uric  acid.  I 
have  also  pointed  out  in  my  previous  writings  that  the  injection  of 
creatinin  into  the  blood  had  been  shown  to  produce  destruction  of 
red  cells  {Comptes  rendus  de  la  Soc,  de  Biologie,  1877). 

August  12,  1890,  Daniel  H.,  age  10. — Admitted  under  my  care 
in  the  Metropolitan  Hospital.  Complains  of  pallor,  sleepiness  and 
pains  in  the  head.  Father  and  mother  well,  five  brothers  and 
sisters  well.  Jaundice  as  an  infant ;  measles  also  as  an  infant. 
Had  a  pain  in  his  head  on  August  1,  and  a  pain  in  his  right  side  on 
August  7.     Pallor  increasing  but  much  worse  the  last  two  weeks. 

Is  now  poorly  nourished  and  pale,  even  bloodless.  The  con- 
junctivae have  a  slight  lemon  tinge.  Appears  intelligent,  but  dull 
and  depressed.  Pulse  120.  Temperature  100^  F.  There  is  a  systolic 
murmur  over  the  cardiac  area.  The  spleen  is  enlarged,  the  notch 
being  at  or  below  the  umbilicus,  and  the  lower  edge  is  level  with 
the  anterior  superior  spine  of  the  ileum.  Blood  shows  increase  of 
white  and  diminution  of  red  cells.  He  was  given  liq.  arsenicalis 
HX  iii.,  to  be  gradually  increased.  During  my  absence  for  a  holiday 
he  came  under  the  care  of  Dr.  RoUeston,  who  increased  the  arsenic 
to  TTi  viii.,  and  eventually  to  ni  xii.,  and  added  a  little  digitalis,  and 
on  September  17,  pil.  ferri  carb.,  gr.  v.,  was  given  twice  a  day. 

On  my  return  in  September  the  child  was  worse  than  when 
admitted,  he  was  not  only  very  pale,  but  weak  and  hardly  able  to 
sit  up  in  bed.  I  got  a  specimen  of  twenty-four  hours  urine  and 
found  a  great  excess  of  uric  acid,  1 — 13*8,  and  this  suggested  that 
his  dulness  and  general  misery  were  due  to  collaemia,  which  he  had 
to  a  very  serious  extent,  even  if  the  severe  anaemia  was  not  due  to  it. 

On  September  26,  the  note  of  the  house  physician,  Dr.  Stanley, 
was :  *'  Still  has  some  pain ;  extremely  anaemic ;  spleen  if  anything 
larger.     Hands  always  tremulous.     Pulse  126." 

September  30. — I  found  him  in  the  same  condition,  lying  weak 
and  dull  in  bed.  I  accordingly  stopped  all  the  previous  drugs,  and 
gave  a  mixture  containing  nxx.  of  dilute  nitro-hydrochloric  acid 
three  times  a  day  before  meals,  and  another  mixture  containing 
sodii  salicyl.,  gr.  x.,  sp.  am.  arom.  nixv.,  three  times  a  day  after 
mealsy  with  the  object  of  affecting  collaemia. 

Blood  examined  to-day  (that  is,  before  treatment)  shows  10  red 
and  1  white  cell  to  a  micrometer  square,  t.6.,  1,000,000  red  cells, 
and  100,000  white  per  cubic  millimetre.  Blood  examined  by  Dr. 
Stanley. 
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October  7. — Dr.  Stanley's  note  is :  "  Colour  much  improved,  less 
tremulous."  And  this  was  the  beginning  of  a  steady  and  con- 
tinuous improvement,  so  marked  as  to  surprise  all  who  saw  him. 

October  14. — Weight  3  st.  11  lb.     Abdomen  25J  in.  at  umbilicus. 

October  20. — Blood  much  better  in  appearance,  shows  35 — 40 
r^  cells  per  square. 

October  21. — Bright  and  cheerful;  up  and  about,  and  goes 
out.  Has  some  colour  in  face  now.  Weight  3  st.  13|^  lb.  Spleen 
smaller  (?). 

October  29.— Weight  3  st.  12  lb.  13  oz. 

October  31. — Spleen  smaller  and  more  to  the  left ;  the  notch  is 
now  one  finger's  breadth  above  the  umbilicus.  Abdomen  24ti  in.  at 
umbilicus. 

November  12. — Continued  improvement,  same  drugs.  Weight 
3  st.  13  lb.  2  ozs.     Spleen  same. 

November  14. — Blood  23  red  and  1  white  cell  per  square.  All 
medicines  suspended. 

November  18.— Weight  3  st.  13  lb. 

November  26. — Acids  and  salicylates  begun  again. 

November  29. — Bed  cells  35  per  square.  Splenic  notch  two 
fingers'  breadth  above  umbilicus. 

December  6. — Bed  cells  29  per  square.  Pil.  ferri  carb.,  gr.  v., 
given  twice  a  day  in  addition  to  other  drugs. 

December  13. — Red  cells  45  per  square. 

December  17. — Weight  3  st.  12  lb.  6  oz.  Going  on  well ;  seems 
bright.    Abdomen  at  umbilicus  23  in. ;  spleen  much  smaller. 

December  20. — Bright  and  well.     Red  cells  37  per  square. 

January  17,  1891. — Same  treatment  continued.  Red  cells  38  per 
square.  White  cells  not  in  excess,  only  one  or  two  in  the  field. 
Weight  3  St.  13  lb.  10  oz. 

After  this  he  continued  very  well  and  was  allowed  to  go  home. 

I  am  aware  that  cases  of  splenic  leucocythsemia  have  improved 
on  various  treatments,  or  have  got  well  in  spite  of  treatment ;  but 
the  result  in  this  case  followed  so  immediately  on  the  alteration 
of  treatment  as  to  impress  all  who  saw  it  with  the  belief  that 
it  was  not  a  coincidence  merely. 

Since  this  I  have  seen  several  cases  of  severe  anaemia  in  young 
women  which  resisted  iron  given  in  the  ordinary  way  (generally  pil. 
ferri  carb.  in  increasing  doses)  for  several  months,  but  improved  at 
once  on  a  course  of  salicylate  of  soda  ;  and  this  drug  seemed  to 
affect  their  spirits  and  general  condition,  leaving  no  doubt  in  my 
mind  that  they  had  been  suffering  from  severe  collsBmia. 
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With  regard  to  the  way  in  which  the  salicylates  produced 
this  improvemeDt  I  shall  have  something  to  say  when  I  come  to 
demonstrate  my  carves  ;  and  similar  treatment  apparently  pre- 
vented attacks  of  paroxysmal  hsemoglobinoria  and  Raynaud's 
disease  (see  chapter  xi.). 

Lastly,  I  was  led  to  notice  that  in  a  number  of  cases  of  chlorosis 
or  ansemia  in  young  women,  more  or  less  dyspepsia,  or  even  a 
bilious  attack,  as  in  the  lady  above  mentioned,  occurring  especi- 
ally at  the  menstrual  periods,  held  an  important  place  in  the 
history  of  their  trouble;  and  I  knew  that  these  gastric  disturb- 
ances meant  a  fall  in  urea  formation  and  excretion,  a  fall  in  the 
acidity  of  the  urine  and  a  corresponding  rise  in  the  alkalinity 
of  the  blood,  so  that  this  fluid  became  a  better  solvent  of  uric 
acid  and  its  compounds,  and  at  once  took  them  up  in  solution 
from  all  points  of  deposit  in  the  body  (liver,  spleen  ^  fibrous 
tissues  and  joints).  In  a  word,  the  dyspepsia  produced  collaamia, 
and  it  seemed  probable  that  the  coll»mia  produced  the  blood 
destruction  and  anasmia. 

Then,  in  the  case  of  Eaynaud's  [disease  with  paroxysmal  hsBmo- 
globiniiria,  the  notes  of  which  are  given  in  the  previous  chapter,  my 
colleague,  Dr.  S.  W.  Wheaton,  kindly  examined  the  blood,  and  found 
on  several  occasions,  corresponding  with  the  haBmoglobinuric  attacks, 
a  diminution  of  red  cells,  an  increase  of  white  cells,  and  an  increase 
of  coagulability. 

Dr.  Wheaton  has  also  given  {Transactions  of  the  Pathological 
Society f  vol.  xlvi.,  p.  168)  an  interesting  account  of  the  pathology 
of  the  black-water  fever  of  West  Africa,  which  appears,  as  he 
shows,  to  have  many  points  of  resemblance  with  paroxysmal 
hssmoglobinuria.  I  have  little  doubt  that  it  represents  the  efifect 
of  severe  malarial  fever  on  the  excretion  of  uric  acid,  and  so 
indirectly  on  the  blood  (see  p.  200),  and  it  is  interesting  to 
note  that  malarial  fever  is  known  to  be  a  cause  of  **  lithsemia  " 
(see  my  paper  in  Brain,  1891,  p.  73)  and  of  Raynaud's  disease. 

For  a  case  where  haamoglobinuria  accompanied  an  ordinary 
attack  of  benign  intermittent  fever  see  British  Medical  Journal, 
1896,  vol.  i.,  p.  590.  Yet  Dr.  Manson  seems  to  think  that  hsemo- 
globinuric  fever  is  caused  by  a  different  parasite. 

The  medical  journals  have  contained  many  interesting  records  of 
paroxysmal  haBmoglobinuria  and  black-water  fever  in  the  last  two 
years;  thus  in  the  Semaine  M^icaXe,  November  30,  1898,  is  the 
record  of  a  case  of  paroxysmal  hsemoglobinuria  in  a  woman  of  26, 
in  whom  by  means  of  the  cystoscope  the  blood-stained  urine  was 
seen  to  be  coming  equally  from  both  ureters. 
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In  the  Lancet,  1898,  vol.  i.,  p.  780,  Mr.  Kellett  Smith  had  an 
interesting  note  on  the  subject,  and  I  wrote  a  letter  which  appeared 
in  the  same  journal,  p.  959,  pointing  out  some  of  the  facts  I  shall 
mention  presently,  and  strongly  advising  a  uric-acid-free  diet  and 
the  use  of  salicylates  in  malaria  to  prevent  its  more  serious  compli- 
cations and  sequelae. 

Then  in  the  British  Medical  Journal,  1898,  vol.  ii.,  p.  866,  is 
a  very  interesting  paper  by  Dr.  Sambon,  in  which  he  concludes 
that  black-water  fever  is  very  closely  related  to  the  paroxysmal 
hsemoglobinuria  of  temperate  regions,  and  mentions  Dr.  Wheaton's 
facts  as  to  the  identity  of  their  morbid  anatomy ;  but  he  considers 
that  nothing  is  really  known  as  to  the  pathogenesis  of  paroxysmal 
hsemoglobinuria,  and  then  goes  on  to  suggest  a  parasitic  origin 
for  both. 

Among  those  who  discussed  Dr.  Sambon's  paper  some  interest- 
ing  points  are  mentioned  by  Dr.  G.  Prentice,  of  Blantyre,  with 
reference  to  his  experience  of  the  results  produced  by  a  change 
of  chmate  from  a  low  warm  level  to  a  high  colder  one,  or  by  a 
severe  wetting  and  chill ;  obviously  these  changes  would  produce 
a  fluctuation  in  the  excretion  of  uric  acid,  and  so  collsemia  and 
haBmoglobinuria,  just  as  in  this  country  they  produce  headache 
and  epilepsy  with  albuminuria. 

On  December  20,  1898,  the  late  Dr.  W.  H.  Crosse  and  Dr. 
W.  0.  C.  Pakes  read  a  paper  on  a  case  of  black-water  fever  before 
the  Pathological  Society,  in  which  the  attack  came  on  while  the 
patient  was  in  England.  It  began  like  an  ordinary  attack  of 
malaria  from  which  he  had  suffered  in  Nigeria,  and  two  days 
later  haBmoglobinuria  came  on  before  he  had  been  given  any 
quinine. 

They  consider  that  hsemoglobinuric  fever  is  a  comphcation  of 
African  malaria,  being  related  to  it  in  the  same  way  that  hyper- 
pyrexia is  to  rheumatic  fever. 

In  the  Lancet,  1898,  vol.  ii.,  p.  1470,  Dr.  Mackie  records  a  case 
where  hsemoglobinuric  fever  attacked  a  patient  who  had  previously 
suffered  from  it  in  West  Africa,  after  returning  from  a  cycle  ride 
against  a  strong  wind  ;  the  attack  began  to  pass  off  after  fifty  hours 
and  patient  recovered.  The  temperature  ran  from  102°  F.  to  103°  F. 
with  rigors,  but  except  for  the  history  of  a  previous  attack  in  Africa 
there  was  nothing  clinical  to  distinguish  this  case  from  that  of 
Eliza  H.,  recorded  in  the  previous  chapter ;  but  from  the  point  of 
view  of  causation  by  uric  acid  it  is  interesting  that  the  attack 
followed  fatigue,  which  would,  as  we  know,  bring  excess  of  uric 
acid  into  the  blood. 
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The  late  Dr.  W.  H.  Crosse  has  also  a  paper  on  black-water  fever 
in  the  Lancet,  1899,  vol.  i.,  pp.  821  and  885.  In  this  he  again 
favours  the  theory  that  it  is  a  complication  in  the  course  of 
malaria,  though  he  mentions  Koch's  theory  that  it  is  not  malarial  at 
all,'but  due  to  the  administration  of  quinine,  and  in  reference  to  this 
he  mentions  the  case  of  a  patient  who  had  no  quinine  and  no 
hemoglobinuria  while  in  Africa,  but  developed  it  after  he  had  arrived 
in  England  in  bitter  weather. 

Here  I  would  remark  we  have  just  one  of  the  factors  (cold) 
which  helps  to  develop  hsBmoglobinuria  in  this  country,  as  in  the 
cases  I  have  recorded  above,  which  have  nothing,  to  do  with  malaria. 

Dr.  Crosse  further  says,  on  p.  887,  that  the  view  of  Sambon 
that  black-water  fever  is  paroxysmal  hemoglobinuria  is  sufficiently 
demolished  by  the  fact  that  parasites  are  found  in  the  blood  in 
black- water  fever;  but  I  must  confess  that  I  am  quite  unable  to 
comprehend  the  logic  of  this  remark. 

For  surely,  if  in  paroxysmal  hemoglobinuria  we  have  a  tem- 
porary destruction  of  blood  cells  produced  by  excess  of  uric  acid 
in  the  general  circulation,  liver  and  spleen,  aided  by  the  action  of 
cold  on  the  skin,  the  effect  of  which  is,  as  we  know,  to  precipitate 
more  uric  acid  in  the  blood  and  increase  the  coUemia,  then  the 
presence  of  a  few  malarial  parasites  in  the  blood  will  not  suffice 
to  prevent  a  precisely  similar  excess  of  uric  acid,  a  similar  coUemia, 
and  a  similar  action  of  cold  in  increasing  it,  with  a  precisely  similar 
effect  on  the  circulation  and  structure  of  the  blood.  If  all  this  can 
occur  without  parasites  in  England,  what  proof  is  there  that  it  has 
anything  to  do  with  parasites  in  Africa  ? 

Indeed,  in  Dr.  Crosse's  own  case  previously  referred  to,  the 
presence  of  the  parasite  did  not  prevent  the  cold  weather  of 
*  England  from  increasing  the  collsemia  and  helping  to  produce 
hemoglobinuria. 

On  the  following  page  he  suggests  that  the  hemoglobinuria  is 
due  to  accumulation  of  malarial  toxins,  which  may  act  as  chlorate  of 
potash  does  on  the  red  cells,  and  that  paroxysmal  hemoglobinuria 
has  an  origin  in  syphilis. 

It  seems  to  me  that  uric  acid  is  the  malarial  toxin,  and  it  is 
present  and  can  be  demonstrated  in  the  blood ;  and  uric  acid,  as  I 
have  for  years  been  pointing  out,  does,  in  conjunction  with  cold, 
account  for  paroxysmal  hemoglobinuria,  its  association  with  Ray- 
naud's disease,  and  for  all  the  most  common  forms  of  anemia  as 
well ;  in  the  previous  chapter  I  have  already  dealt  with  syphilis 
in  relation  to  Raynaud's  disease. 
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In  the  British  Medical  Journal,  1899,  vol.  i.,  p.  1325,  Dr.  G. 
Thin  has  an  interesting  paper  on  '*  The  Parasite  of  Malaria  in  the 
Tissues  in  a  Fatal  Case  of  Black-water  Fever." 

In  this  he  passes  in  review  the  various  theories  of  causation 
before  giving  the  facts  of  the  special  case,  and  mentions  among 
other  things  that  out  of  40  cases  published  by  a  recent  observer 
(Dr.  Phlen)  no  fewer  than  30  were  due  to  quinine,  "the  attacks 
mostly  occurring  about  two  or  three  hours  after  its  administration." 

He  also  points  out  that  in  21  of  these  cases  quinine  was  given 
apart  from  malarial  fever  without  bad  results.  He  concludes  that 
it  was  the  combination  of  the  quinine  and  the  malarial  fever  that 
produced  the  hsBmoglobinuria. 

After  giving  details  of  his  case  he  gives  his  reasons  for  believing 
that  there  is  no  essential  pathological  difference  between  black- 
water  cases  and  pernicious  malarial  cases  without  black-water,  and 
concludes  that  there  is  no  evidence  that  black-water  fever  is  due  to 
a  special  form  of  parasite. 

All  changes  are  due  to  a  toxin,  the  virulence  of  which  is,  "  in 
some  way  not  yet  explained,"  increased  by  quinine. 

Then  in  the  Lancet,  1899,  vol.  ii.,  p.  806,  in  an  interesting 
article  from  a  correspondent  on  **  The  Malaxia  Expedition  to  West 
Africa,"  is  mentioned  a  case  of  fatal  black- water  fever  in  which 
no  parasite  was  found  in  the  blood,  but  the  patient  admitted  having 
taken  large  doses  of  quinine  shortly  before  the  attack,  and  mention 
is  made  of  other  evidence  tending  to  confirm  Koch*s  observations 
on  the  connection  between  black- water  fever  and  quinine  poisoning. 

From  all  this  two  facts  stand  out :  (1)  The  association  between 
malaria,  either  past  or  present,  and  a  form  of  haBmoglobinsemia  and 
haBmoglobinuria ;  (2)  the  deadly  precipitating  action  of  quinine  in 
the  production  of  the  worst  effects  of  this  association,  especially* 
when  quinine  is  taken  during  fever. 

The  other  interesting  points  are  the  effects  of  exertion  and 
fatigue,  which  we  know  increase  collaBmia,  and  of  cold,  which  we 
know  increases  the  precipitation  of  uric  acid  in  the  blood,  which, 
acting  on  the  extremities,  may  so  greatly  increase  the  coUaamia  and 
stasis  that  the  blood  begins  to  break  up,  causing  a  local  haBmoglo- 
binaamia;  all  this  we  have  seen  in  the  case  of  Eliza  H.,  where 
attacks  of  local  asphyxia  were  followed  by  haemoglobinaBmia  and 
haBmoglobinuria ;  and  this  is  again  but  an  enlarged  version  of  what 
any  one  of  us  may  see  for  ourselves  at  any  hour  of  the  day  or  night, 
that  our  own  blood  alters  its  quality  in  absolute  relation  day  after 
day  and  hour  after  hour  to  the  amount  of  uric  acid  that 
rough  it  and  the  collsemia  and  circulation  effects  it  produces. 
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Of  the  effects  of  chlorate  of  potash  which  have  heen  mentioned 
above  I  know  nothing  practically,  but  it  has  been  recorded  as 
producing  most  severe  gastro-enteritis  with  vomiting  and  diarrhoea, 
and  we  must  not  lose  sight  of  the  fact  that  in  certain  cases  this 
would  precipitate  oollsemia  and  its  most  deadly  effects  on  the  blood 
and  tissues. 

This  brings  us  to  the  action  of  malarial  fever,  but  its  effect 
is  no  doubt  that  of  all  fevers,  only,  if  anything,  more  so. 

Now  the  effect  of  every  fever  is  to  clear  the  blood  of  uric 
acid  and  store  a  certain  amount  of  this  in  the  body,  and  the 
amount  stored  will  be  proportional  to  the  amount  available  and 
to  the  severity  and  sharpness  of  the  fever. 

Now  it  seems  to  be  characteristic  of  malarial  fevers  that  they 
come  with  great  suddenness  and  a  sharp  initial  rise  of  tempera- 
ture, and  coming  in  hot  countries  they  must  often  supervene  upon 
a  condition  in  which  there  is  much  uric  acid  in  the  blood,  and 
as  a  result  we  shall  have  a  very  marked  retention  of  uric  acid, 
especially  in  the  spleen,  which  begins  to  enlarge. 

I  say  this  vrithout  prejudice  to  some  points  I  shall  mention 
later,  which  appear  to  show  that  uric  acid  is  itself  the  cause  of 
the  rise  of  temperature,  and  that  in  its  absence,  or  when  taking 
salicylates,  the  malarial  parasite  alone  is  unable  to  produce  fever. 

And  what  are  we  to  say  of  the  rise  of  temperature  in  the  case 
of  Eliza  n.,  which  came  in  relation  to  her  hsemoglobinuric  attacks, 
but  not  in  constant  relation  to  them,  as  there  was  sometimes  a 
temperature  without  a  hsemoglobinuria.  Were  they  also  due  to  uric 
acid,  a  gout  of  the  liver  or  spleen  for  instance,  in  which  organs 
or  regions  there  is  sometimes  pain  along  with  the  fever?  They 
were  apparently  prevented  to  some  extent,  along  with  the  Eaynaud's 
attacks,  by  the  administration  of  salicylates  (compare  also  what  I 
have  already  said  in  chapter  x.  on  the  causation  of  abscess  of  the 
liver). 

We  can  now  see  why  in  the  splenic  leucocythssmia  case  above 
related,  the  spleen  diminished  in  size  as  the  uric  acid  was  swept  out 
by  the  solvent  salicylate. 

I  need  hardly  point  out  that  the  effect  on  the  blood  will,  no 
doubt,  be  proportional  to  the  amount  of  uric  acid  available  for 
solution  on  a  given  day,  and  that  in  malarial  conditions,  and 
nearly  all  diseases  associated  with  enlarged  spleen,  the  excretion  of 
uric  acid  in  the  urine  has  long  been  known  to  be  large. 

We  now  come  to  the  action  of  quinine,  which.  Dr.  Thin  tells 
us,  is  as  yet  unexplained,  and  here  again  our  first  principles  show  us 
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several  important  ways  in  which  it  will  increase  the  uric  acid  in  the 
blood  and  the  resulting  collsBmia  (see  fig.  10). 

First  of  all  quinine  is  itself  a  xanthin,  so  that  of  15  grains  of 
quinine  given,  probably  3  grains  will  pass  through  the  blood  and 
be  excreted  as  uric  acid;  that  is  to  say,  quinine  increases  the 
available  uric  acid  by  introducing  it. 

Thus  quinine  increases  the  uric  acid  in  the  blood  of  all,  but  in 
cases  of  malarial  or  other  forms  of  splenic  enlargement  it  enor- 
mously increases  the  coUsemia  and.  the  excretion  of  uric  acid  in 
the  urine. 

Lastly,  quinine  in  large  doses  lowers  the  temperature  and  may 
even  produce  conditions  akin  to  collapse,  while  (as  we  have  seen 
in  the  case  of  salicylates  in  chapter  ix.)  other  drugs  which  bring 
much  uric  acid  into  the  blood  and  cause  severe  collsemia  will 
similarly  produce  fall  of  temperature  and  collapse. 

What  we  are  at  present  concerned  with  is  that  quinine,  both 
directly  and  indirectly,  increases  the  uric  acid  in  the  blood,  that 
it  does  this  specially  in  malarial  and  other  cases  with  enlarged 
spleen,  and  that  in  large  doses  it  produces  severe  coUaemia  with 
collapse  and  fall  of  temperature. 

We  can  now  see  why  quinine  in  combination  with  malarial 
fever  produces  such  bad  results,  for  the  effect  of  the  fever, 
here  as  elsewhere,  is  to  cause  a  fluctuation  in  the  excretion  of 
uric  acid ;  it  clears  the  blood  of  it,  producing  a  retention,  and 
this  will  be  large  in  exact  proportion  to  the  amount  of  urio  acid 
available,  which  in  malarial  conditions  is  always  great.  The  fever 
then  forms  an  accumulation  of  uric  acid  in  the  liver,  spleen  and 
elsewhere,  and  the  larger  the  spleen  the  greater  the  possible  quan- 
tity. Then  comes  the  quinine  and  in  a  few  hours  reverses  all 
this,  and  allows  a  terrific  avalanche  of  uric  acid  to  be  poured  into 
the  blood  stream,  a  quantity  which  quickly  overthrows  circulation^ 
metabolism,  combustion,  and  even  the  structure  of  the  blood  itselL 

And  every  factor  of  capillary  circulation  and  blood  pressure 
here  mentioned  can  be  gauged  and  measured  from  hour  to  hoar, 
and,  being  rightly  understood,  can  be  controlled;  this  I  shall 
have  to  point  out  can  be  easily  done  in  the  case  of  the  post-febrile 
phenomena  of  ordinary  fevers. 

Now  let  us  pass  for  a  moment  to  the  capillary  circulation  in 
the  finger,  for  instance ;  what  are  the  factors  that  will  slow  th^x 
circulation  and  the  capillary  reflux  ? 

We  know  that  the  reflux  is  slowed  by  anything  that  increases 
coUsemia,  and   collaemia  is  increased  by  anything  that  increases 
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(1)  the  available  uric  acid  and  (2)  the  cold  to  which  the  circulating 
blood  is  exposed,  so  that  it  is  a  matter  of  every-day  observation 
that  a  capillary  reflux  of  five  is  slowed  to  six  by  cold  or  quickened 
to  four  by  heat. 

The  reflux  is  also  slowed  by  anjrthing  that  diminishes  the 
vis  a  tergo,  that  is,  the  power  of  the  heart ;  hence  collapse  makes 
the  capillary  circulation  worse  and  increases  the  damage  to  the 
blood. 

But  cold  with  collffimia  in  an  exposed  extremity  produces 
Raynaud's  disease  and  hsBmoglobinsemia,  which  is  presently  followed 
by  hsBmoglobinuria,  facts  which  have  been  known  for  a  long  time. 

In  chlorate  of  potash  poisoning  we  have  exactly  the  same 
factors — intense  collsemia  with  heart  failure,  collapse,  coldness 
of  surface  and  of  extremities.  What  is  here  and  in  all  gastro- 
intestinal irritation  the  cause  of  the  heart  failure?  Measure  the 
capillary  reflux  and  you  find  it  slow ;  measure  the  blood  pressure 
and  you  find  it  high — the  collapse  is  a  heart  failure  and  circulation 
failure  before  obstruction,  part  of  which  at  least  is  due  to  and 
proportional  to  collflBcnia,  and  this  may  be  severe  enough  to  cause 


This  is  the  cause  of  the  collapse  so  often  seen  as  the  result  of 
diarrhoea  in  children  and  the  similar  algide  condition  of  cholera; 
and  this  is  why  the  nitrites,  which  lower  the  blood  pressure  and  free 
the  capillary  circulation,  are  useful  in  this  condition.  The  condition 
is  not  one  of  collapse  from  primary  weakness  of  the  heart,  but 
of  failure  of  a  normal  heart  before  abnormal  obstruction  in  the 
circulation,  and  measurement  of  the  blood  pressure  and  observation 
of  the  capillary  reflux  will  serve  to  distinguish  the  one  condition 
from  the  other. 

But  quinine  controls  every  factor  here  mentioned,  and  we  can 
now  see  why  and  how  it  may  produce  haBmoglobinsemia  and  may 
specially  do  this  in  bodies  that  have  for  months  and  years 
previously  been  under  the  influence  of  malaria,  and  where  also 
there  has  just  been  a  retention  by  fever. 

I  have  for  many  years  past  been  telling  all,  who  were  likely  to 
have  the  opportunity,  to  use  salicylates  in  malarial  fever,  and  a 
Uric-acid -free  diet  as  a  prophylactic ;  for  whatever  the  exact  causa- 
tion of  the  fever  itself,  uric  acid  obviously  plays  so  important  a  part 
in  its  complications  and  sequelae  that  in  the  way  of  treatment  at 
least  this  much  is  most  strongly  indicated. 

Indeed,  if  we  were  all  free  from  excess  of  uric  acid,  we  might,  as 
I  have  said  in  chapter  ix.,  not  only  escape  the  serious  sequelae  of 
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many  fevers,  such  as  the  rheumatism  and  Bright's  disease  of  scarlet 
fever,  the  rheumatism  and  thrombosis  of  enteric  fever,  the  catarrh 
and  morbus  cordis  of  measles,  many  of  which  are  so  clearly  associated 
with  tlie  presence  of  excess  of  uric  acid  m  the  body  and  blood ;  but 
we  might  even  escape  the  diseases  altogether  by  burning  up  and 
destroying  the  microbes  instead  of  affording  them  a  breeding 
ground. 

And  in  malaria  we  have  at  the  time  of  the  fever  more  or  less 
marked  rheumatic  symptoms,  and  later  on  enlargement  and  irrita- 
tion of  the  liver  and  spleen,  perhaps  liver  abcesses,  the  anaemia  and 
haBmoglobmuria,  perhaps  also  JeucocythsBmia,  Bright's  disease,  gout, 
gravel,  and  calculus  that  follow  in  some  cases  I  have  myself  seen 
(as  to  Bright's  disease  of  malaria  see  also  Thayer,  American  Journal 
of  Medical  Science,  December,  1898). 

Those  who  take  salicylates  with  each  attack  of  fever  will  greatly 
diminish  the  frequency  and  severity  of  these  sequelae,  while  those 
who  had  lived  for  years  on  a  uric-acid-free  diet  might  altogeth^ 
escape  them,  even  if  they  did  not  also  more  or  less  completely 
escape  from  the  fever  itself. 

Uric  acid  may  not  be  the  only  cause  of  these  troubles,  but  when 
it  has  been  removed  we  shall  see  what  is  left,  and  so  far  results  have 
been  very  good. 

It  may  be  said  that  the  vegetarian  natives  of  India  ought  to 
be  free  from  fever,  which  we  know  is  not  the  case;  but  unfortu- 
nately for  themselves  they  take  pulses,  which,  as  we  shall  see 
in  chapter  xvii.,  contain  more,  sometimes  twice  as  much,  uric  acid 
as  meat  itself ;  these  natives  have  no  freedom  from  uric  acid,  and 
their  suffering  is  therefore  no  proof  that  those  who  live  on  a  really 
uric-acid-free  diet  might  scarcely  suffer  at  all. 

The  cases  of  which  I  give  notes  might  raise  the  question  whether 
the  attack  of  malaria  would  occur  at  all  if  the  body  were  free  from 
excess  of  uric  acid.  I  should  be  sorry  to  found  any  conclusion  on  a 
few  cases.  I  give  them  rather  to  encourage  others  to  pursue  a  line 
of  treatment  which  I  have  been  advocating  for  some  time  past,  and 
which,  if  it  does  no  good,  can  probably  not  do  harm  ;  and  the  good 
effects  of  salicylates  in  malaria  have  been  matter  of  common  know- 
ledge for  some  time,  though  just  as  in  acute  rheumatism  and  scariei 
fever  no  adequate  explanation  of  their  action  has  been  forthooming, 
except  their  influence  on  uric  acid  (as  to  scarlet  fever,  see  observa- 
tion of  Professor  von  Jaksch,  mentioned  in  chapter  xiii.). 

T.  C,  aged  37,  a  native  of  Africa  resident  in  England  for 
purposes  of  special  study.     Has  suffered  from  malaria  and  also  bad 


Digitized  byLjOOQlC 


PAROXYSMAL   H^MOQLOBINUBIA  AND   AN^MU  493 

some  dysenterio  trouble  and  abcesses  in  the  liver,  one  of  which  was 
operated  on.  He  had  rheumatic  fever  in  1892  (a  result  of  fever  and 
accumulation  of  urates,  I  remark). 

He  came  to  me  in  the  early  part  of  1899,  complaining  of  febrile 
attacks  coming  every  second  week  for  six  months,  and  recently  after 
a  bad  cold  still  more  frequently. 

He  is  pale,  blood  decimal  *3,  thin  and  losing  weight.  His  pulse 
is  84,  capillary  reflux  slow,  blood  pressure  140 — 150,  and  the  second 
sound  of  the  heart  is  loud. 

On  the  abdomen  is  a  scar  above  and  to  the  right  of  the  umbilicus 
to  which  the  liver  is  fixed,  the  lower  border  being  about  the  level  of 
the  umbilicus,  while  the  liver  dulness  is  diminished  above,  so  the 
liver  is  pulled  down  rather  than  enlarged. 

The  spleen  cannot  be  felt  and  there  is  no  increase  of  dulness  in 
that  region.  The  bowels  act  once  a  day,  the  urine  is  free  from 
albumin  and  sugar. 

I  proceeded  to  put  in  force  the  treatment  I  had  advised  others 
to  adopt.  I  gave  him  salicylate  of  soda  to  take  during  the  next 
febrile  attack,  and  told  him  to  alter  his  diet  to  one  free  from  uric 
acid,  with  a  liberal  allowance  of  fruit. 

Two  weeks  later  he  reported  that  the  febrile  attack  had  come 
as  usual  as  to  time,  but  was  somewhat  less  severe.  He  took  the 
salicylate,  but  it  upset  him  a  little  at  first,  but  was  able  to  take  it 
better  towards  the  end  of  the  attack. 

I  advised  him  to  continue  the  diet  and  gave  him  a  little  nux 
vomica  to  be  taken  with  the  salicylate  in  the  next  attack,  to  prevent 
depression. 

A  month  later  he  reported  a  great  improvement ;  he  had  had 
one  threatening  of  an  attack  two  weeks  after  the  last  note  ;  he  took 
the  salicylate  and  it  passed  off  without  any  actual  rise  of  temperature, 
and  there  had  been  no  temperature  since. 

He  only  took  the  salicylate  for  two  or  three  days,  and  no  drugs 
at  all  for  the  past  two  weeks.  He  has  improved  in  other  ways,  also 
feels  much  better  in  himself,  has  gained  weight  on  the  diet,  and  his 
blood  is  distinctly  better.  Blood  decimal  '45.  Pulse  80.  Blood 
pressure  180.  I  advised  him  to  continue  the  diet  carefully,  and  to 
take  no  drugs  unless  the  attacks  threaten  to  return. 

He  had  previously  been  having  constant  febrile  attacks,  in  spite 
of  vigorous  treatment  by  quinine  and  other  drugs.  Later  in.  1899  he 
began  to  take  meat  again  as  he  had  no  fever,  and  in  the  spring  of 
1900  the  fever  returned,  only  to  yield  once  more  to  the  treatment  by 
salicylate  and  correct  diet.  This  time  I  hope  he  will  continue  the 
diet. 
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A  similar  record  comes  to  hand  from  a  patient  who  writes  from 
the  Punjab,  India,  in  1901,  on  which  date  he  had  been  on  my  diet 
for  a  year :  he  says,  **  Previous  to  commencing  the  diet  I  had  very 
bad  fevers,  with  temperature  up  to  106-5°  F.  and  varying  from  that 
to  103°  F.  for  five  days  at  a  time,  so  that  for  months  it  was  a  matter 
of  seven  days  in  bed,  ten  days  well,  and  then  seven  days  in  bed. 
Although  I  have  not  taken  a  day's  leave  during  the  last  year  (I 
ride  30  miles  a  day,  with  an  average  of  15  per  day  in  the  month), 
on  strict  uric-acid- free  diet  of  2^  or  3  meals  per  day,  I  have  not  had 
a  day's  fever  or  illness  of  any  kind."  Did  space  permit,  I  could  now 
record  several  similar  cases,  and  the  diet  which  effects  these  results 
does  good  in  all  directions,  harm  in  none.  Then  interesting  records 
of  similar  points  are  constantly  appearing  in  the  journals.  Thus  in 
the  Lancet,  1901,  vol.  i.,  p.  785,  Mr.  Plimmer  speaks  of  "  natural 
immunity  "  where  patients  do  not  get  fever,  even  though  bitten  by 
anopheles  '*  full  of  the  malaria  parasite  " ;  of  this  he  says  there  is  not 
''  sufficient  explanation."  It  would  be  interesting  to  hear  what  was, 
and  had  been,  the  diet  in  these  cases,  and  though  it  is  scarcely  pos- 
sible to  be  constantly  surrounded  by  mosquto  nets,  everyone  can 
live  on  the  natural  diet. 

In  these  cases  of  mine  it  is  clear  that  the  parasite  (if  parasite 
there  was)  paid  no  attention  to  anything  except  the  diet  of  the 
patient,  and  we  have  already  seen  that  the  parasites  of  catarrh, 
influenza  and  pneumonia  may  have  a  similar  respect  for  it. 

My  experience  of  malaria  is,  of  course,  very  limited,  but  I  note 
with  interest  that  Colonel  M.  D.  O'Gonnell  related  in  the  LoMcei, 
1902,  vol  ii.,  p.  662,  that  he  saw  in  the  North-east  district  o£ 
India,  a  large  number  of  cases  of  ague  in  which  no  parasites 
could  be  found. 

There  thus  seems  to  be  a  considerable  accumulation  of  faots 
tending  to  show  that,  in  paroxysmal  hsemoglobinnria,  splenic  l^i- 
cocythsemia,  chlorosis  and  anaemia,  there  is  at  the  time  of  the 
blood  deterioration  a  considerable  excess  of  uric  acid,  both  in  the 
urine  and  in  the  blood;  in  the  urine  I  have  found  it  in  excess, 
and  in  the  blood  it  gives  rise  to  signs  and  symptoms  which  are 
practically  identical  with  those  of  the  uric  acid  headache  (see 
chapter  vi.),  and  it  can  now  be  directly  demonstrated  in  the  blood 
by  the  Barker-Smith  process. 

Again,  in  several  of  these  conditions,  a  drug  (salicylate  of  soda) 
which  eliminates  uric  acid  and  prevents  its  being  present  in  excess 
in  the  blood,  appears  to  produce  more  or  less  marked  improvenieDt, 
even  when  iron  or  arsenic  have  failed,  while  dyspepsia,  which  Imngs 
excess  of  uric  acid  through  the  blood,  does  harm. 
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At  this  point  in  my  investigation  the  writings  of  Horbaczeuski 
and  a  lecture  by  Professor  A.  E.  Wright  were  published,  and  I 
therefore  said  in  a  letter  to  the  Lancet,  1892,  vol.  i.,  p.  663,  that 
it  appeared  to  me  that  these  investigators  were  really  mistaking  a 
cause  for  an  effect ;  and  I  gave  my  reasons  for  thinking  that  the 
excess  of  uric  acid  noticed  in  the  blood  and  urine  at  the  time  of 
certain  blood  changes  was  the  cause  of  these,  and  could  not  be 
their  effect. 

I  said  further  that  in  the  case  of  paroxysmal  hsBmoglobinuria, 
it  could  be  proved  that  the  excess  of  uric  acid  in  the  blood  and 
urine  at  the  time  of  attack  was  not  the  result  of  the  blood  changes, 
because  it  was  the  result  of  a  fluctuation  in  urate  excretion  (minus 
excretion  or  retention),  which  began  hours  before  the  blood  changes. 

In  this  respect  also  the  excess  of  uric  acid  in  paroxysmal  haamo- 
globinuria  has  an  identical  causation  with  the  excess  in  the  parox- 
ysmal headache,  the  paroxysmal  fits,  and  the  periodical  mental 
depression  described  in  previous  chapters ;  and  in  all  these  alike 
the  fluctuation  in  the  excretion  of  uric  acid  is  the  cause  of  the 
symptoms,  not  their  result,  or  diet  would  be  no  use. 

At  the  time  my  paper  on  a  case  of  Eaynaud's  disease  was 
read  before  the  Medical  Society  (see  Transactions^  vol.  xv.,  p.  156), 
Dr.  Hunter,  whose  investigations  on  the  blood  are  well  known, 
said :  "  In  a  number  of  the  diseases  of  the  blood  of  a  destructive 
nature,  such  as  leucocytheBmia  and  pernicious  anaemia,  the  uric 
acid  was  greatly  increased ;  there  was  evidently  a  direct  connec- 
tion between  the  two,  and  he  felt  sure  that  the  appearance  of  the 
uric  acid  was  a  result,  and  was  not  to  be  regarded  as  standing  in 
a  causal  relation  to  these  diseases."  I  am  glad  to  see  that  Dr. 
Hunter  is  at  one  with  me  as  to  the  facts,  and  considers  that  there  is 
a  direct  connection  between  them;  but  I  hope  presently  to 
demonstrate  that  the  connection  is  just  the  reverse  of  the  one 
he  suggests. 

All  these  facts  seem  to  render  it  probable  that  uric  acid  was  the 
cause  of  the  blood. changes  both  in  paroxysmal  haemoglobinuria  and 
anaemia. 

But  I  have  complete  power  over  the  excretion  of  uric  acid  in 
the  urine,  and  if  anyone  will  chalk  out  a  curve  on  the  wall  which 
he  wishes  his  urate  excretions  to  follow  from  day  to  day,  I  will 
undertake  to  meike  it  follow  a  similar  curve,  provided  he  follows  my 
instructions  as  to  diet  and  drugs  that  effect  the  solubility  of  the 
substance. 

It  follows  that  I  have  complete  power  over  the  amount  that  can 
pass  through  the  blood,  and  if  uric  acid  causes    the   above-men- 
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tioned  blood  chaDges  I  ought  to  be  able  to  produce,  if  not  aa 
actual  attaok  of  paroxysmal  hadmoglobinuria,  at  least  such  blood 
changes  as  occur  in  ansemia. 

But  we  have  seen  in  chapter  iii.  that  uric  acid  taken  pure  by 
the  mouth  passes  into  the  blood  (which  was  to  some  extent 
known  before)  and  will  in  due  time  pass  out  in  the  urine  in 
quantity  roughly  proportional  to  that  swallowed. 

The  essential  condition  of  this  absorption  and  excretion  of 
uric  acid  is  that  the  blood  be  kept  in  such  state  as  favours,  or 
at  least  does  not  hinder,  the  solubility  of  urates;  and  this  can 
be  fulfilled  by  so  ordering  the  diet  as  to  prevent  the  alkalinity 
of  the  blood  being  diminished. 

It  is  thus  possible  to  increase  the  uric  acid  passing  through  the 
blood  by  the  simple  process  of  administering  it  (grains  1 — 2  ter) 
by  the  mouth  ;  leaving  diet  and  other  factors  unchanged. 

But  those  who  have  from  diet  and  other  causes  but  a  slightly 
alkaline  blood  must  not  expect  to  increase  the  uric  acid  it  con- 
tains by  taking  it  by  the  mouth,  for  though  it  gets  into  the  blood 
of  the  portal  circulation,  it  is  there  at  once  caught  up  and  retained 
in  the  liver,  and  does  not  pass  beyond  this  till  the  conditions 
are  very  favourable  for  its  solution,  both  in  the  liver  and  the  general 
circulation  ;  and  these  favourable  conditions  are  only  occasionally 
met  with  in  those  who  are  constantly  taking  acids,  such  as  beer 
and  wine,  or  consume  a  large  amount  of  albuminous  food,  which, 
as  we  know,  increases  the  formation  of  urea  ^and  of  acids.  And 
it  is  a  question,  in  my  mind,  whether  at  least  some  part  of  the 
congestion  of  the  liver  which  beers  and  wines  are  credited  with 
producing  may  not  really  be  due  to  the  irritation  produced  by  the 
uric  acid  which  they  thus  retain  in  it ;  the  acids  or  acid  resins  with 
which  spirits  are  so  often  mixed  having,  perhaps,  as  regards 
'  the  retention  of  uric  acid,  quite  as  much  effect  as  the  alcohol 
itself.  And  we  now  know  that  the  diuretic  effect  of  such  wines 
and  spirits  is  directly  proportional  to  the  retention  of  uric  acid 
they  produce. 

And  in  no  one  (unless  the  blood  is  very  alkaline)  will  there  be 
much  excess  of  uric  acid  in  the  blood  and  urine  on  the  day  a 
dose  of  uric  acid  is  taken,  because  uric  acid  itself  diminishes  the 
alkalinity  of  the  blood,  and  interferes  for  a  time  with  its  own 
solubility  * ;  but  on  the  second  or  third  day  after  a  dose,  when  the 

*  This  fact  I  have  demonstrated  by  experiment  on  animals,  the  effect  of 
urate  injections  into  the  ciroulation  being  to  diminish  the  orio  acid  found  after 
death  in  the  blood. 


V 


Digitized  byLjOOQlC 


PAB0XT8MAL  H^MOGLOBIMURIA   AND  ANEMIA 


497 


alkalinity  in  the  blood  has  again  risen,  uric  acid  will  begin  to  be 
present  in  excess  in  the  blood,  and  to  pass  in  excess  in  the  urine, 
and  such  excess  will  correspond  more  or  less  in  extent  and  dura- 
tion to  the  dose  taken  (see  also  Journal  of  Physiology,  vol,  xy., 
p.  167). 

Our  problem,  then,  is  this :  Many  disease  processes  in  which 
there  are  important  blood  changes  appear  to  be  contemporaneous 


i 

s  •  1 
1  lis 

IS              9 
14               7 
a     429    -9 
f2    JSS    J 
ff     999    ^ 
fO    990    9 
9    297    2 
9     294     / 

1 
20        79         29        39         1           4           7          10         19         19         O         27 

1 

r^. 

\ 

M>. 

/ 

f — 

Vv 

^^ 

'^ — 

'-S. 

^^> 

.^'^ 

'i.i&. 

-jC 

% 

A 

!  \ 

^Jiy-, 

■«. 

/ 

fe-. 

■-«£• 

KACW[ 

9r- 

:m 

V 

\ 

-V 

\ 

/" 

niA 

^ 

\ 

A, 

r~ 

y 

/ 

\. 

V 

I 

^ 

7 

• 



1 L 

Fia.  60.— OuBVBS  OF  Uric  Acid  Excbbtion  and  of  thb  Blood  Dbodcal. 

with  the  presence  of  an  excess  of  uric  acid  in  the  blood  and  urine, 
and  there  are  reasons  for  supposing  that  the  uric  acid  may  be  the 
cause  of  the  blood  changes :  does  the  intentional  production  of  an 
excess  of  uric  acid  in  the  blood  bring  about  any  similar  blood 
changes  ? 

On  this  point  I  shall  allow  my  curves  to  speak  for  themselves 
with  such  small  explanation  as  may  be  necessary. 
32 
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Before  giving  them  I  will  say  that  I  have  used  for  this  investiga- 
tion the  haBmoglobinometer  and  haemocytometer  of  Sir  W.  Gowere, 
and  have  followed  as  closely  as  possible  the  directions  issued  with 
the  instruments. 

The  blood  decimal  is  the  result  of  the  fraction  P2Lf£BL^^!^,  or 

per  cent,  red  cells    ' 

^^  ii%  =  l'^>  though  the  results  are*  generally  decimals,  as  in  the 
following  curves ;  and  I  agree  with  Dr.  A.  E.  Garrod,  Dr.  Wilcox 
and  others  {Proceedings  of  the  Boyal  Medical  and  Chirwrgicai 
Society,  February  9,  1892)  that  this  is  the  safest  guide  to  the 
condition  of  the  blood,  representing  as  it  does  the  haBmoglobin 
value  of  the  individual  cell ;  for  the  absolute  quantity  of  cells 
and  hflsmoglobin  varies  greatly  according  as  the  blood  is  concen- 
trated by  diuresis  or  diluted  by  retention  of  fluid  in  the  body,* 
but  these  things  cause  no  variations  in  the  value  of  the  blood 
decimal,  which  can  easily  be  represented  in  a  curve,  for  com- 
parison with  that  of  the  urate  excreted  in  the  urine. 

Fig.  50  represents  the  results  of  simultaneous  examination  of  the 
blood  and  urine  in  myself ,  the  blood  being  examined  every  two  or 
three  days,  and  the  urine  curves  obtained  by  dividing  the  total 
excretions  of  three  days  by  three  so  as  to  shorten  the  figure. 

Notice  the  general  downward  direction  of  the  blood  decimal  and 
the  general  upward  trend  of  the  uric  acid  curve.  The  urea  curve  is 
given  simply  to  show  the  height  of  uric  acid  above  urea  (the  curves 
are  super-imposed  at  the  relation  of  1 — 33)  as  the  index  of  the  prob- 
able amount  of  uric  acid  passing  through  the  blood. 

On  May  20,  at  the  beginning  of  this  figure,  urea  is  close  to 
uric  acid,  so  that  little  or  none  passed  through  the  blood,  and  the 
blood  decimal  is  fairly  high — *71.  On  May  23  uric  acid  exceeds 
urea  by  If  grs.,  and  this  amount  probably  passed  through  the 
blood,  and  with  this  the  blood  decimal  falls  to  *7.  On  May  26 
more  than  2  grs.  of  uric  acid  passed  through  the  blood,  and  yet 
the  blood  decimal  rises  decidedly  to  '78,  but  the  explanation  of 
this  is  probably  that  the  blood  was  not  examined  sufficiently  often 
to  correspond  with  the  excretion  curves,  for  uric  acid  was  low  on 
two  days  preceding  the  26th,  while  a  high  rise  on  the  26th  brought 
up  the  average  in  the  blood  for  three  days  to  2  grs.  per  day.  If 
the  blood  had  been  examined  on  the  25th,  it  would  probably  have 
been  found  above  *8,  a  fall  to  *78  taking  place  with  the  high  uric 
acid  on  the  26th.  The  blood  is  again  examined  on  June  1,  the 
uric  acid  in  it  averaging  meanwhile  2  to  2jt  grs.  per  day,  and  with 

•  See  JoufTial  of  Physiology,  vol.  xiii.,  and  Lancet,  July,  18M. 
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tliis  there  is  a  fall  to  *72.  On  June  10,  with  uric  aoid  rising  to 
S^  grs.  per  day,  there  is  a  marked  fall  of  the  hlood  decimal  to  *6 ; 
there  is  a  slight  rise  on  the  11th,  corresponding  to  a  fall  of  uric 
acid  ;  and  a  fall  of  the  blood  decimal  to  *56  on  the  19th  in 
accordance  with  the  passage  of  3  to  3^  grs.  through  the  blood 
on  the  days  from  the  16th  to  the  19th.     Lastly,  we  see  a  rise  of 
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Fig.  61.-^UByB8  of  Uric  Acid  Excbbtion  and  the  Blood  Decimal 
FBOM  Day  to  Day. 


the  blood  decimal  to  -63  on  the  22nd,  with  a  fall  of  the  uric  aoid 
passing  through  the  blood  to  1}  grs.  per  day. 

This  figure  shows  generally  thi^  the  blood  decimal  is  higher  the 
nearer  the  uric  acid  is  to  urea,  t.e.,  the  less  there  is  passing  through 
the  blood ;  and  lower  the  higher  the  uric  acid  is  above  the  urea,  t.e., 
the  more  there  is  passing  through  the  blood. 
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The  high  rises  of  uric  acid  on  the  10th  and  16th  were  due  k) 
oric  acid  taken  by  the  month  to  increase  the  amount  passing 
through  the  blood. 

Fig.  51  shows  similar  curves  of  results  obtained  on  myself,  the 
blood  being  examined  every  day. 

On  the  23rd  uric  acid  exceeds  urea  by  1^  grs.  and  the  blood 
decimal  is  at  *59.  On  the  24:th  uric  acid  exceeds  urea  by  2f  grs.  and 
the  decimal  falls  to  *53.  On  the  25th  the  uric  acid  exceeds  uipea  by 
Ij  grs.  only,  and  the  decimal  rises  to  '62.  On  the  26th  uric  acid 
exceeds  urea  by  less  than  1  gr.,  and  yet  the  decimal  falls  to  '56,  but 
it  rises  next  day  to  *63,  uric  acid  remaining  still  about  1  gr.  above 
urea.  On  the  28th,  with  a  rise  of  uric  acid  to  1^  grs.  above  urea,  it 
falls  to  *58,  then  on  the  29th  it  rises  to  '65  in  spite  of  uric  acid 
being  1^  grs.  above  urea,  and  it  remains  at  '65  on  the  30th,  uric 
acid  being  still  about  1|  grs.  above  urea. 

On  July  1 1  tried  an  experiment,  taking  gr.  xlv.  of  sodii  salicyl., 
with  the  object  of  bringing  a  large  quantity  of  uric  acid  through  the 
blood,  and  in  this  I  was  successful,  as  uric  acid  exceeded  urea  by 
nearly  7  grs. ;  but  the  blood  decimal  did  not  fall,  indeed  it  rose 
slightly  to  *66.  On  July  2  uric  acid  fell  close  to  urea,  as  the 
salicylate  was  left  off,  so  that  by  hypothesis  none  passed  through 
the  blood;  and  with  this  the  blood  decimal  rose  to  *72  and 
remained  there  on  the  3rd,  though  uric  acid  was  about  |  gr.  above 
urea.  On  the  4th,  however,  uric  acid  rose,  being  2|  grs.  above 
urea,  and  with  this  the  blood  decimal  fell  to*66.  On  the  5tb 
uric  acid  fell  again,  being  scarcely  i  gr.  above  urea,  and  with  this 
the  blood  decimal  rose  to  *69. 

The  exceptions  mentioned  above  only  serve,  I  think,  to  show  up 
the  rule  that  uric  acid  and  the  blood  decimal  move  in  opposite 
directions.  The  exceptions  are  probably  due  to  want  of  exact 
correspondence  between  the  examination  of  the  blood  and  that  of 
the  urine.  The  urine  of  the  given  date  is  the  secretion  of  the 
24  hours  ending  7  a.m.  on  that  date,  while  the  blood  was  examined 
at  11  a.m.  each  day.  It  is  quite  possible  that  a  large  amount  of 
uric  acid  passing  through  the  blood  between  7  and  11  a.m.  may 
depress  the  blood  decimal  more  than  the  excretion  of  the  previous 
24  hours  would  lead  us  to  expect,  or  a  small  excretion  in  those  same 
hours  might  allow  the  blood  to  recover  a  little  from  the  uric  acid  of 
the  previous  day. 

That  salicylate  of  soda  could  bring  so  much  uric  acid  through 
the  blood  without  depressing  the  blood  decimal  was  rather  a 
surprise,  but  I  would  point  out  that  these  large  excretions  under 
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salicylates  are  not  accompanied  by  the  usual  symptoms  of  collsemia* 
There  is  no  headache,  and  but  little  mental  or  bodily  depression, 
though  if  7  grs.  of  uric  acid  had  passed  through  the  blood  in  com- 
bination with  an  alkali,  there  would  have  been  severe  headache, 
marked  mental  and  bodily  depression,  slow  high-tension  pulse  and 
scanty  urine,  and  with  these  probably  a  marked  fall  of  the  blood 
decimal  (as  in  the  case  of  the  lady  mentioned  above). 

The  rise  of  the  blood  decimal  with  the  low  uric  acid  the  day 
after  the  salicylates  is  extremely  interesting,  and  illustrates  probably 
the  way  in  which  these  drugs  did  good  in  the  case  of  splenic 
leucocythaamia  mentioned  above,  and  in  cases  of  simple  anaemia  and 
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Fio.  52. — OuBVBS  OF  Ubio  Acid  Excbbtion  and  the  Blood  Dboimaii 

FROM  HOUB  TO  HOUB. 


chlorosis  in  which  I  have  also  used  them,  when  iron  did  not  seem  to 
act  well ;  for  as  we  shall  see  presently,  uric  acid  is  more  powerful 
than  iron,  and  when  both  are  present  in  the  blood  together,  its 
decimal  falls  instead  of  rising. 

It  seems,  then,  that  the  good  effects  of  salicylates  are  due  to  two 
things :  first,  that  they  clear  urates  out  of  the  body  without  allow- 
ing them  to  do  harm  in  passing  through  the  blood ;  and  second,  that 
they,  by  elimination,  free  the  blood  from  uric  acid  and  allow  the 
decimal  to  rise. 

In  watching  the  blood  decimal  curves  over  long  periods  of  time, 
as  I  have  often  done,  and  as  is  shown  incidentally  in  fig.  74,  I  could 
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not  help  noticing  what  I  have  mentioned  above,  that  now  and  again 
where  the  uric  acid  had  been  low  in  the  previous  24  hours  the  blood 
decimal  had  perhaps  not  risen  as  much  as  one  would  have  expected, 
or,  on  the  other  hand,  when  uric  acid  had  been  high  it  had  not  fallen 
as  much  as  seemed  likely  from  previous  experience,  and  noting  these 
slight  variations  led  mo  to  examine  the  relations  of  these  curves  to 
each  other  over  shorter  periods  of  time. 

And  when  this  was  done  the  cause  of  these  slight  variations 
became  apparent,  for  I  found  that  the  blood  decimal  really  varied 
from  hour  to  hour  with  the  uric  acid  passing  in  the  urine ;  hence 
a  large  rise  of  uric  acid  at  the  end  of  the  24  hours  period  would 
depress  the  blood  decimal  more  than  the  24  hours  curve  would 
lead  one  to  expect,  or,  on  the  other  hand,  a  large  fall  of  uric  acid 
for  a  few  hours  would  cause  the  decimal  to  rise  in  spite  of  a  large 
excretion  of  uric  acid  during  most  of  the  previous  24  hours. 

Now  the  curves  in  fig.  52  are  given  to  illustrate  that  point. 
They  do  not  show  quite  normal  curves,  either  of  uric  acid  excre- 
tion or  of  the  blood  decimal,  for  uric  acid  is  generally  high  at 
9  a.m.  and  lower  at  noon  and  5  p.m.,.  and  the  blood  decimal  is 
generaUy  low  at  9  a.m.,  rising  again  towards  1  p.m.,  but  they  do 
show  exactly  what  I  want  to  point  out,  that  when  the  uric  acid 
excretion  is  unusually  small  in  the  morning  hours  the  blood  decimal 
is  unusually  high,  and  when  the  uric  acid  is  unusually  high  in  the 
middle  of  the  day  the  blood  decimal  falls  instead  of  rising. 

If  there  had  been  only  one  examination  of  the  blood  decimal,  say 
at  9.20  a.m.,  it  would  have  appeared  too  high,  because  there  had 
been  a  large  excretion  in  the  previous  24  hours;  but  examining 
more  closely,  we  see  that  on  this  particular  morning  the  uric  acid 
excretion  fell  very  much  from  5.20  a.m.  to  9.20  a.m.,  so  the  Uood 
decimal  rose  above  its  usual  level  at  those  hours,  and  also  above 
what  one  would  have  expected  from  the  excretion  of  the  previous 
24  hours  as  a  whole. 

The  figures  below  the  curves  in  fig.  52  are  65.  per  cent,  hsmo- 
globin  over  100  per  cent,  of  cells,  and  the  resulting  decimal  =  65, 
and  below  these  513  the  total  urine  in  cc.  divided  by  5*6,  the  time 
in  hours,  and  giving  a  resultant  91  cc.  per  hour ;  below  these  is 
.03024,  the  percentage  of  uric  acid  in  the  urine,  and  this  x 
91  =  *41  grs.  of  uric  acid  per  hour,  as  indicated  in  the  curve. 

But  the  excretion  of  uric  acid  is  under  complete  control,  and 
being  altered  from  hour  to  hour  at  pleasure  the  blood  decimal  will 
follow,  so  that  any  desired  curve  can  be  produced,  and  I  will 
undertake  to  alter  the  blood  decimal  curve  of  anyone  in  either 
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direction,  or  if  I  am  allowed  to  examine  the  blood  of  anyone  every 
two  or  three  hours,  I  will  tell  oorreotly  the  chief  variations  in  the 
excretion  of  uric  acid  in  the  urine  over  the  same  period. 

In  an  interesting  paper  in  the  British  Medical  Journal^  1898, 
vol.  i.,  p.  1650,  Dr.  W.  Edgecombe  refers  to  Dr.  Oliver's  Croonian 
Lectures  of  1896,  and  gives  further  observations  of  his  own  to 
show  that  there  is  a  normal  day  and  night  rise  in  the  worth 
(=  blood  decimal)  of  the  blood,  that  active  exercise  increases  the 
day  fall  and  the  night  rise,  while  rest  diminishes  the  day  fall.    And 
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Vabiations,   thbib  Belation  to  the  Exgbetion  OF'  Ubic   Acid,  and 

THEIB    RbVEBSAL  BY  BeVEBSING  THE   EXOBETION  OF  UbIC  AClD. 

his  conclusion  is  that  rest  is  of  considerable  value  in  the  treatment 
of  anaBmia. 

I  was  interested  in  his  facts,  though  I  could  not  accept  his 
explanation,  for  I  knew  that  the  blood  decimal,  as  we  have  seen 
in  fig.  52,  follows  the  uric  acid  excretion  from  hour  to  hour,  and 
will  consequently  fall  during  the  day,  when  there  is  much  uric  acid 
in  the  blood  and  urine,  and  rise  during  the  night,  when  there  is 
little,  and  that  it  was  the  amount  of  uric  acid  in  the  blood  and 
not  the  rest  or  exercise  par  se  that  affected  the  blood  quality. 
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But  this  article  made  me  test  the  point  for  myself,  and  finding 
that  the  statement  was  quite  correct,  and  that  the  blood  decimal 
was,  as  a  rule,  higher  in  the  morning  and  lower  in  the  evening 
day  after  day,  I  then  proceeded  to  diminish  the  excretion  of  uric 
acid  in  the  day  to  see  whether  I  could  produce  a  corresponding 
alteration  in  the  blood  curve,  and  one  of  the  results  I  thus  obtained 
I  give  in  fig.  53. 

To  the  left  of  the  figure  are  the  normal  results  obtained  by 
separating  the  urine  into  three  consecutive  periods  of  twelve  hours, 
7  a.m.  to  7  p.m.  and  7  p.m.  to  7  a.m.  The  lower  curve  is  the 
excretion  of  uric  acid  in  two  days  and  one  night,  the  totals  being 
multiplied  by  two  to  make  them  comparable  with  the  twenty-four 
hour  curves,  and  the  upper  curve  is  that  of  the  blood  decimal. 

The  uric  acid  excretion  is  thus  seen  to  have  been  about  7  grs. 
during  the  day  twelve  hours,  and  a  little  over  5^  grs.  in  the  night 
twelve  hours,  or  12|  grs.  in  the  twenty-four  hours ;  and  the  blood 
decimal  in  correspondence  with  this  rises  from  the  evening  to  the 
morning  and  falls  from  the  morning  to  the  evening. 

To  the  right  of  fig.  53  we  see  above  the  blood  decimal  curve, 
and  below  it  those  of  acidity,  urea  and  uric  acid  on  two  days, 

23  and  24. 

On  day  23  uric  acid  is  above  urea  by  nearly  2  grs.  and  there 
would  consequently  be  a  fair  quantity  passing  through  the  blood, 
and  with  this  we  see  that  the  blood  decimal  falls  as  usual  from 
morning  to  evening,  and  rises  again  from  evening  to  morning,  just 
as  in  the  previous  curves ;  but  on  day  24  I  purposely  brought 
down  the  excretion  of  uric  acid  by  taking  freely  of  acid  fruit  at 
breakfast,  in  much  the  same  way  as  I  did  to  alter  the  circulation 
curves  in  fig.  39 ;  and  we  see  the  rise  in  acidity  I  produced  and 
its  effect  in  the  fall  of  uric  acid,  which  on  this  day  is  considerably 
below  urea,  and  with  this  the  blood  decimal  rose  during  the  day 
instead  of  falling. 

In  another  series  of  experiments  I  gave  alkalies  at  night,  with 
the  result  of  increasing  the  excretion  of  uric  acid  in  the  night 
hours,  and  diminishing,  more  or  less  decidedly,  the  rise  in  the 
blood  decimal  that  usuaUy  takes  place  in  those  hours,  but  I  shall 
not  take  up  further  space  by  giving  the  curves  here. 

Dr.  Edgecombe's  observations  that  exercise  increases  the  extent 
of  the  day  fall  is  not  difficult  to  explain,  for  we  see  in  figs.  46  and 
47  and  context  that  exercise  increases  the  amount  of  uric  add 
passing  through  the  blood,  and  thus  just  reverses  what  I  did  in  day 

24  of  fig.  53,  with  the  reverse  effect  on  the  blood  decimal. 


i 


Digitized  byLjOOQlC 


PABOXYSMAL   HiBMOGIiOBINUBIA   AND   ANEMIA 


605 


Dr.  Edgecombe  also  shows  in  an  interesting  way  that  if  night  is 
turned  into  day  the  fall  then  occurs  in  the  night,  as  he  gives  carves 
from  the  blood  of  a  hospital  narse,  first  on  day  and  then  on  night 
duty ;  and  he  points  out,  what  is  also  interesting,  that  the  falls  at 
night  when  on  night  duty  are  less  than  the  falls  in  the  day  when  on 
day  duty,  no  doubt  because  the  exertion  gone  through  on  night  duty 
is  less  than  that  on  day  duty. 

On  night  duty  the  excretion  of  uric  acid  is  greatest  at  night  and 
least  in  the  day,  because  food  and  exercise  are  all  altered,  and  the 
blood  decimal  will  here,  as  elsewhere,  move  in  the  opposite  direc- 
tion to  uric  acid. 
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54. — GuBYB  OF  Blood  Decimal  in  Chlobosis  Showing  Effects  of 
Ibon,  Beef-Tba,  and  Alkalies. 


I  will  say  in  conclusion  that  these  and  other  experiments  have 
left  in  my  mind  no  doubt  that  the  blood  decimal  not  only  fluctuates 
fronGi  hour  to  hour,  and  day  to  day,  and  season  to  season,  with  the 
fluctuations  in  the  excretion  of  uric  acid,  but  that  it  can  be  made  to 
alter  in  any  direction  at  pleasure,  just  as  the  blood  granules  and  the 
excretion  of  uric  acid  in  the  urine  can  be  altered  and  controlled. 
The  fluctuations  in  the  blood  decimal  are  a  perfectly  reliable 
guide  to  the  daily,  weekly  or  monthly  changes  in  the  uric  acid  in 
the  blood  and  urine,  so  that  an  estimation  of  the  blood  decimal  may 
take  the  place  of  the  more  troublesome  or  often  impossible  collection 
aad  estimation  of  the  urine,  and  even  an  approximate  estimation  of 
the  blood  decimal  by  the  colour  card,  which  I  have  produced  for  the 
purpose,  and  shall  mention  later  on,  will  give  valuable  information 
not  otherwise  obtainable. 
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I  shall  now  go  on  to  other  figures,  showing  some  of  the  results 
I  obtained  in  cases  of  chlorosis  by  causing  excess  of  uric  acid  to 
pass  through  the  blood.  In  these  the  urine  was  not  collected,  but 
no  doubt  the  effects  on  excretion  were  the  same  as  in  my  own  case, 
and  the  administration  of  uric  acid  in  one  form  or  another  always 
produced  distinct  effects  on  the  blood  decimal. 

Fig.  54  shows  the  curve  of  the  decimal  in  the  case  of  M.  B.,  aged 
18,  suffering  from  chlorosis.  On  February  17,  the  decimal  being 
only  '3,  she  was  put  on  pulv.  ferri  carb.,  gr.  x.  ter,  and  the  curves 
show  the  rise  of  the  decimal  to  *5  on  March  10,  and  its  further  rise 
to  *6  on  March  14,  after  the  iron  had  been  left  off.  On  the  14th 
half  a  pint  of  beef-tea  three  times  a  day  was  added  to  her  diet,  and 
this  beef- tea  was  found  on  estimation  to  contain  about  8*6  grs.  of 
uric  acid  to  the  pint ;  she  would  thus  take  about  13  grs.  of  uric  acid 
or  xanthin  a  day. 

On  March  18  the  blood  decimal  has  fallen  to  *54,  and  on  the 
22nd,  when  the  beef-tea  was  left  off,  to  -52. 

Uric  acid  given  by  the  mouth  to  those  who,  like  anaBmic  girls, 
have  rather  low  nutrition,  is  more  likely  to  remain  in  solution  in  the 
blood,  because  their  blood  is  probably  more  alkaline  than  that  of 
better  nourished  individuals ;  therefore  the  effect  of  giving  uric  acid 
is  likely  to  be  more  marked  in  poorly  nourished  individuals  than  in 
those  who  are  robust  and  well  fed,  and  dose  for  dose  the  effect  on 
the  blood  curve  will  be  greater  and  more  immediate  in  the  former 
than  in  the  latter. 

Though  I  stopped  the  beef-tea  on  the  22nd,  I  gave  bicarbonate 
of  potash  and  soda,  15  grs.  of  each,  three  times  a  day,  with  the 
object  of  increasing  the  urate  in  the  blood,  and  we  see  on  the 
27th  that  the  blood  decimal  has  further  fallen  to  '48.  The  alkalies 
were  then  left  off,  and  on  the  30th  the  blood  decimal  had  risen 
slightly  to  *5. 

I  have  no  doubt  that  the  whole  of  this  fall  was  due  to  the  uric 
acid  taken,  for  the  general  tendency  is  for  the  blood  curve  to  rise 
slowly  for  a  considerable  time  after  the  iron  is  left  off. 

Fig.  55  is  the  blood  curve  of  E.E.,  aged  23,  also  suffering  from 
chlorosis.  On  May  4,  her  decimal  being  at  '35,  she  was  pat  on 
pulv.  ferri  carb.  as  in  the  previous  case.  On  May  26,  the  decimal 
having  risen  to  '56,  the  iron  was  left  off.  On  June  2,  when  the 
decimal  had  risen  to  '57,  she  was  given  beef-tea  =  13  grs.  uric  acid 
per  day,  and  this  was  continued  till  the  8th,  the  blood  decimal 
falling  on  the  5th  to  '54  and  on  the  8th  to  '53. 

On  the  12th,  four  days  after  the  last  dose  of  uric  acid,  the  blood 
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deoimal  had  risen  again  to  *55.  On  this  day,  the  12th,  she  was 
put  on  the  equivalent  of  6  grs.  urio  acid  for  one  day  and  3  grs. 
each  for  the  two  following  days,  to  try  the  effect  of  smaller  doses, 
and  on  the  15th  the  blood  decimal  had  fallen  again  to  53,  so  that 
the  effects  of  a  small  dose  were  fairly  marked,  and  a  small  dose  will, 
perhaps,  get  uric  acid  into  the  blood  more  quickly  than  a  large  one, 
for  uric  acid  interferes  with  its  own  solubility ;  and  the  salts  con- 
tained in  beef-tea  will  in  a  similar  way  tend  to  depress  the  alkalinity 
of  the  blood  and  cause  the  uric  acid  to  be  stored  in  the  fibrous 
tissues  and  viscera  instead  of  remaining  in  solution  in  the  blood ;  and 
in  producing  changes  in  the  blood  decimal,  we  have  not  only  to  get 
it  into  the  blood,  but  to  keep  it  there  so  long  as  the  kidneys  will 
allow  it  to  remain  unexcreted. 
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Fio.  55. — CuBYB  OF  Blood  Dbcimal  in  Chlobisis  Showinq  Effects  of 
Iron,  Bbef-Tba,  A2n>  Caffbin. 

On  the  19th  there  is  a  remarkable  rise  of  the  blood  decimal  to 
'62,  making  it  look  as  though  it  would  have  gone  on  rising  all  the 
way  from  June  2  but  for  the  uric  acid  taken. 

On  the  19th  iron  was  again  given  in  the  same  dose  as  before, 
and  it  was  rather  a  surprise,  therefore,  to  find  that  on  the  22nd  the 
blood  curve  had  fallen  to  *57,  but  I  had  forgotten  the  fact  that,  on 
the  19th,  the  patient  was  not  only  put  on  iron,  but  also  on  a  milk 
and  fish  diet,  having  previously  been  on  meat,  and  the  change  of 
diet  produced  a  fall  of  acidity,  acting  like  the  alkali  given  in  the 
previous  case ;  this  brought  some  of  the  previously  stored  uric  acid 
through  the  blood,  and  this  overcame  the  iron,  and  produced  a  fall 
in  place  of  a  rise  in  the  decimal. 

A  similar  explanation  can  be  given  of  a  point  in  fig.  54  which 
I    omitted  to  mention.    In   this  figure  it   will  be  seen  that  on 
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March  10  the  decimal  failed  to  rise,  thoagh  the  iron  was  still  being 
taken,  and  this,  I  think,  was  the  result  of  some  abdominal  pain  and 
digestive  disturbance  which  were  unfortunately  produced  by  some 
aloes  pills  given  her  for  constipation  ;  the  digestive  disturbance  no 
doubt  produced  collsemia,  and  the  uric  acid,  as  in  the  other 
case,  overcame  the  iron  so  far  as  to  prevent  a  rise  of  the  blood 
decimal. 

By  the  26th,  however  (fig.  55),  most  of  the  uric  acid  has  passed 
through  the  blood  and  been  excreted;  the  iron  then  comes  into 
action  and  the  blood  decimal  rises  to  *61.  On  the  26th  the  iron  is 
left  off,  but  the  decimal  again  rises  on  the  29th  to  *62. 

On  the  29th  citrate  of  caffein  was  given,  9  grs.  on  the  first  day, 
and  6  grs.  on  each  of  two  subsequent  da(ys.  Now  caffein  may  for 
all  practical  purposes  be  regarded  as  uric  acid,  and  my  experiments 
on  myself  (fig.  29)  show  that,  like  uric  acid,  it  first  raises  the  acidity 
and  clears  uric  acid  out  of  the  blood,  causing  freedom  of  capillaries 
and  a  diuresis ;  later,  when  the  acidity  falls,  an  excess  of  uric  acid, 
proportional  to  the  caffein  taken,  passes  through  the  blood  and 
into  the  urine ;  ♦  and  we  see  that  caffein  brought  dovm  the  Uood 
decimal,  just  as  uric  acid  does,  for  on  July  3  we  have  a  marked  fall 
to  *52,  which  is  followed  by  a  rise  to  *6  on  the  6th,  the  drug  having 
been  left  off. 

Fig.  56  shows  the  blood  decimal  of  J.  K.,  suffering  from  ohlorosiB. 
From  April  11  to  May  7  she  was  on  iron,  and  we  see  the  rise  it 
produced  in  the  decimal.  On  May  11  iron  was  left  off,  and  on 
May  15  the  decimal  was  the  same  as  on  the  8th.  On  May  15  and 
two  following  days  the  equivalent  of  4  grs.  of  uric  acid  was  given ; 
on  May  18  the  decimal  had  fallen,  but  it  rose  again  on  the  22nd  and 
25th,  after  the  uric  acid  had  been  left  off.  However,  on  the  17ih 
and  18th  menstruation  was  present,  and  as  this  might  have  caused  a 
fall  of  the  blood  decimal  I  repeated  the  dose  of  uric  acid^n  the  25th 
and  two  following  days,  and  on  the  29th  the  decimal  had  again 
fallen,  to  rise  again  on  June  1,  after  the  uric  acid  had  been  left  off. 

There  seems  to  be  very  little  doubt  that  the  administration  ol 
uric  acid  and  its  passskge  through  the  blood  (for  a  similar  adminis- 
tration to  myself  does  cause  it  to  pass  in  excess  through  the  blood 
into  the  urine,  figs.  24  to  29)  causes  a  distinct  fall  of  the  decimal 
in  spite  of  the  presence  of  a  considerable  amount  of  iron  in 
the  body. 

But  iron  does  not  always  succeed  so  well  as  it  did  in  this 


♦  See  also  Prof.  See,  Lancet,  1900,  voL  i.,  p.  677. 
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and  then,  as  we  shall  see  in  the  following  case,  it  fails  because  it 
is  unable  to  clear  the  blood  of  uric  acid,  for  other  drugs  which  have 
more  power  in  clearing  the  blood  of  uric  acid  succeed.  Fig.  67 
shows  the  blood  decimal  of  A.  P.,  aged  17,  suffering  from  chlor- 
osis, and  below  this  for  comparison  I  have  placed  the  curve  of 
the  urine  excretion  in  ounces. 

She  had  been  attending  as  an  out-patient  for  full  three  months, 
and  taking  iron  the  whole  time,  but  on  February  27  there  was  no 
improvement ;  the  gums  were  very  pale,  and  the  face  puffy  and 
wax-like. 

I  took  her  in,  examined  the  blood,  and  found  the  decimal  at  0*34. 
I  put  her  on  pulv.  ferri  carb.,  and  on  March  6  the  blood  decimal  was 
just  the  same ;  so  that  a  week  on  iron  and  in  bed  produced  no 
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Fia.  56. — CuBYB  OF  Blood  Decimal  in  Ghlobosis  Showing  Effects  of 

Ubic  Acid. 

improvement.  She  suffered  considerably  from  headache  and  dys- 
pepsia, and  I  have  little  doubt  that  the  dyspepsia  kept  the  acidity 
low,  and  prevented  the  iron  from  clearing  the  blood  of  uric  acid ; 
hence,  though  given  steadily  for  three  and  a  half  months,  it  had 
done  no  good. 

To  test  this  point  I  began  to  examine  the  urine,  and  on  March  8 
there  were  29  oz.  containing  267  grs.  of  urea  and  15*2  grs.  of  uric 
acid,  a  relation  of  uric  acid  to  urea  of  1 — 17.  On  March  9  there 
were  28  oz.  of  urine  containing  206  grs.  of  urea  and  13  grs.  of  uric 
acid,  relation  1 — 15. 

Here,  then,  while  the  patient  was  on  iron  we  have  evidence  of 
a  great  excess  of  uric  acid  in  the  urine,  and  no  doubt  also  in  the 
blood,  which  explained  her  headache,  scanty  urine  (for  the  urinary 
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water  is  in  everyone  inversely  as  the  uric  acid  excreted  along  with 
it),  and  her  cBdematous,  almost  myxcedematons,  lace,  caused  by 
retention  of  fluids  in  her  tissues,  besides  completely  explaining 
why  the  iron  had  failed  to  do  good. 

On  March  10,  however,  there  was  a  slight  improvement,  and  the 
blood  decimal  had  risen  to  0-37,  but  as  I  had  found  such  an  excess 
of  uric  acid  in  the  urine  in  spite  of  the  iron,  I  decided  to  stop  it 
and  give  a  drug  which  1  knew  had  more  power  of  clearing  uric  acid 
out  of  the  blood  and  urine.  1  accordingly  put  her  on  the  ordinary 
mist,  hydrarg.  perohlor  c.  pot.  iod.  three  times  a  day,  and  the  rest 
of  the  figure  shows  its  effect  on  the  blood  and  urine. 

On  March  13  there  were   39  oz.  of  urine,  containing  304  grs. 
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Fig.  57. — Gubvb  of  Blood  Decimal  in  Chlobosis  SeowiNa  Effects  of 
Iodide  of  Mebcuby. 

of  urea  and  10*8  grs.  of  uric  acid,  relation  1 — 28.  Note  the  increase 
of  water  and  urea  and  the  decrease  of  uric  acid  in  illustration  t>f  the 
law  above  mentioned. 

On  March  16  there  were  42  oz.  of  urine,  containing  232  grs.  of 
urea  and  9'1  grs.  of  uric  acid,  relation  1 — 25. 

On  March  23  there  was  45  oz.  of  urine,  containing  332  grs.  of 
urea  and  9*7  grs.  of  uric  acid — relation  1 — 34,  or  normal. 

And  with  this  clearance  of  the  blood  and  urine. of  uric  acid 
the  blood  decimal  went  up  by  leaps  and  bounds,  and  haviBg 
risen  in  eleven  days  on  iron  only  '03,  it  rose  *06  in  three  days 
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on  iodide  of  mercury,  and  -15  in  thirteen  days,  reaching  -63  on 
March  23,  a  height  to  which  more  than  three  months  on  iron  had 
quite  failed  to  raise  it ;  and  we  now  know  why,  for  the  one  drug 
cleared  the  hlood  of  uric  acid  and  the  other  failed  to  effect  this 
result.  I  know,  however,  from  experience  in  other  cases,  that  even 
the  iodide  of  mercury  may  fail  to  clear  the  blood  and  urine  of 
uric  acid,  and  then,  like  iron  in  the  above  case,  it  also  fails  to 
produce  any  continuous  improvement  in  the  decimal. 

The  marked  rise  in  urinary  water,  ^hich  coincided,  as  it  always 
does,  with  the  equally  marked  fall  in  uric  acid,  soon  removed  the 
excess  of  water  from  the  tissues,  and  her  face  assumed  a  natural 
appearance,  her  appetite  and  digestion  improved,  and  she  considered 
herself  cured.  After  what  we  have  said  in  chapter  x.  it  is  most 
hiteresting  to  note  the  disappearance  of  the  dyspepsia  with  the 
clearing  up  of  the  coUsemia,  the  latter  being  in  this  case  the  chief 
cause  of  the  former. 

But  for  the  dyspepsia  the  iron  would  have  beeti  able  to  clear  out 
the  uric  acid  at  first,  and  then  she  would  have  been  cured  in  six 
or  eight  weeks  instead  of  remaining  almost  unaffected  at  the  end 
of  three  months.  Now  it  is  well  known  that  Murchison  and  others 
have  pointed  out  that  in  some  cases  iron  will  not  cure  anaemia 
till  the  liver  has  been  got  into  proper  order,  and  the  drug  he  used 
to  get  the  liver  into  order  was  mercury  (see  Murchison,  *'  Groonian 
Lectures,"  Lancet,  1874,  vol.  i.,  p.  504  ;  and  fig.  17,  chapter  iii.). 
We  can  now  see  that  this  mercury  did  good,  not  by  any  special 
action  on  the  liver  as  was  supposed,  but  because  it  cleared  the 
blood  of  uric  acid,  and  so  altered  at  once  the  circulation  and 
nutrition  of  the  whole  body ;  and  any  other  drug  that  clears  the 
blood  and  urine  of  uric  acid  produces  the  same  rise  in  excretion  of 
urea,  but  some  have  more  power,  and  will  succeed  in  clearing  the 
blood  of  uric  acid  when  others  have  failed,  and  mercury  (as  we  have 
seen  in  chapter  viii.)  is  independent  of  nutrition  and  acidity. 

I  was  much  interested  to  hear  Dr.  Dundas  Grant  say  at  a 
meeting  of  the  Hunterian  Society  {Lancet,  1897,  vol.  i.,  p.  1275), 
that  chloride  of  ammonium  is  not  only  useful  in  headache,  but  is 
a  haematinic,  and  had  been  recommended  as  such  by  Dr.  Barnes 
and  others ;  for  we  have  here  one  more  substance  which  clears  the 
blood  of  uric  acid,  and  improves  its  condition  by  doing  so ;  here  also 
is  the  explanation  of  the  relief  it  affords  in  headache,  neuralgia,  and 
hepatic  congestion,  for  it  produces  a  free  capillary  circulation  and  • 
a  fall  of  blood  pressure.  I  have  already  pointed  out  with  reference 
to  sp.  ammon.  aromat.  that  ammonium  salts  raise  the  the  acidity  of 
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the  urine,  and  I  shall  have  to  point  out  later  that  they  do  harm  ia 
acute  rheumatism ;  but  in  the  chloride  we  have  not  only  the 
ammonium,  but  a  powerful  mineral  acid  also  introduced  into  the 
body.  It  is  interesting  to  note  here  one  more  instance  of  the  great 
general  law  that  precipitants  do  good  in  collsemic  diseases  and 
solvents  do  good  in  precipitation  diseases,  and  vice  versd.  The 
precipitant  ammonium  does  good  in  collaemia  and  anaemia,  harm 
in  arthritis;  alkalies  do  good  in  arthritis,  harm  in  coUsemia  and 
anaemia. 

Chloride  of  ammonium  is  a  well-known  precipitant  of  uric  acid 
outside  the  body,  and,  as  we  have  seen,  it  is  possible  by  means  of 
the  microscope  to  watch  its  effects  on  the  uric  acid  and  xanthin  in 
the  blood  itself. 

On  the  other  hand,  you  have  only  to  introduce  into  the  body 
and  blood  an  excess  of  uric  acid  to  quickly  undo  all  the  good  that 
iron,  mercury,  salicylates,  or  anything  else  has  done,  which  still 
further  emphasises  the  fact  that  they  do  good  merely  by  clearing 
the  blood  of  uric  acid.  If  you  give  uric  acid  along  with  iron  the 
decimal  falls,  or  at  least  fails  to  rise  further,  so  long  as  the  uric 
acid  is  continued,  which  parallels  what  we  have  just  seen  in 
Nature,  that  when  there  is  a  great  excess  of  uric  acid  in  the  urine 
and  blood,  iron  may  be  administered  for  months  without  effect. 

In  the  Lancet,  1895,  vol.  i.,  p.  769,  it  is  said  that  sulphate  of 
copper  is  far  better  than  iron  for  the  treatment  of  anaemia,  and 
the  dose  recommended  is  ^  to  1  gr.  twice  a  day;  this  dose  is 
much  smaller  than  that  of  iron,  but  larger  than  that  of  mercury 
in  the  mixture  given  in  fig.  57,  but,  like  iron  and  mercury,  copper  ia 
well  known  to  form  an  insoluble  compound  with  uric  acid.  I  have 
myself  used  copper  in  the  treatment  of  chlorosis  with  results  quite 
as  good  as  those  with  iron. 

I  may  say  at  once  that  these  and  similar  experiences  have  left 
no  doubt  in  my  mind  that  just  as  iron  runs  up  the  blood  decimal 
uric  acid  brings  it  down ;  and  that  when  the  one  is  acting  in  opposi- 
tion to  the  other  the  uric  acid  is  the  more  powerful. 

But  as  soon  as  the  blood  is  cleared  of  uric  acid,  the  general 
metabolism,  being  freed  from  the  incubus  of  obstructed  capillaries, 
goes  ahead,  dyspepsia  v^inishes  and  there  is  a  general  rise  of  urea 
and  acidity,  which  keeps  the  blood  more  or  less  clear  of  uric  acid 
for  some  time,  whether  the  iron  is  continued  or  not. 

I  have  every  confidence  that  I  can  in  this  way  do  anything  I  like 
with  the  blood  decimal,  and  that  anyone  who  wiU  repeat  my  experi- 
ments will  get  similar  results. 
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In  addition  to  the  figures  given  above,  I  have  examined  my.  own 
blood  and  urine  side  by  side  every  day  for  many  weeks,  and  find 
that  the  changes  are  practically  constant,  and  that  with  every 
marked  rise  of  uric  acid  excretion  the  blood  decimal  falls  and  vice 
versa ;  and,  indeed,  I  would  undertake  to  tell  correctly,  from  a  daily 
exatnination  of  the  blood  of  a  patient,  whether  the  uric  acid  had 
risen  or  fallen  each  day,  the  urine  being  examined  by  someone  else. 

To  conclude  this  part  of  the  subject,  I  will  show  a  small  figure. 
No.  58,  which  proves  that  others  have  obtained  results  ideAtical 
with  my  own,  without  knowing  how  they  were  produced. 

In  the  Journal  of  Physiology ^  vol.  xv.,  I  suggested  that  extracts 
of  thyroid  and  other  glands  possibly  owe  no  small  part  of  their 
activity  in  myxoedema  and  skin  diseases  to  the  stimulant  properties 
of  the  uric  acid  and  other  nitrogenous  extractives  in  which  they  are 
known  to  be  rich ;  and  I  can  prove  that  in  myself  the  taking  of 
thyroid  gland  or  a  thyroid  extract  produces  results  which  are  identi- 
cal with  those  produced  by  so  much  uric  acid  (see  fig.  30).    There 
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is  a  first  stage  of  stimulation  with  rising  acidity,  well-being,  free 
capillaries  and  diuresis  (just  as  with  cafifein  also),  followed  later, 
when  they  are  left  off,  by  falling  acidity  with  plus  excretion  of  uric 
acid,  obstructed  capillaries  and  scanty  urine,  and  with  these  latter 
a  fall  ill  the  blood  decimal,  just  as  with  uric  acid  taken  in  other 
forms. 

It  is  interesting  to  note  in  this  connection  that  myxoedema,  like 
asthma,  Eaynaud's  disease,  and  dropsy,  is  better  during  pregnancy 
or  fever,  and  we  shall  have  an  instance  of  the  effects  of  the  fever  of 
measles  on  the  dropsy  of  Bright's  disease  in  chapter  xiii.  Again, 
myxoedema,  like  certain  skin  diseases,  may  be  worse  at  the  men- 
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stmal  periods,  while  arthritic  troables,  which  stand  at  the  opposite 
'pole  of  causation,  tend  to  be  worse  daring  fever  and  may  be  better 
during  menstruation  (see  Lancet,  1893,  vol.  ii.,  p.  744:;  British 
Medical  Journal  Epitome,  September,  1892,  p.  43,  and  ibid,, 
February,  1892,  p.  25). 

I  was  therefore  much  interested  to  see  in  the  Practitioner,  July, 
1893,  a  paper  by  the  late  Professor  Sir  T.  Grainger  Stewart,  in 
which  he  gives  the  blood  factors  in  a  patient  who  was  being  fed 
with  30  to  60  gr.  of  thyroid  gland  every  third  day  for  mjrxoBdema. 

Fig.  58  shows  the  blood  decimal  curve  constructed  from  the 
figures  which  he  gives,  and  demonstrates  that  this  feeding  with 
thyroids  produced  a  steady  fall  of  the  blood  decimal.  It  is  true 
that  the  red  cells  rose  from  80  to  96  per  cent.,  but  this  is  simply 
due  to  concentration  of  the  blood ;  for  thyroid  gland,  as  I  have 
said,  just  like  uric  acid  and  cafifein,  may  cause  diuresis  (see  fig.  30)  ; 
the  haemoglobin,  however,  did  not  rise  proportionately,  and  on 
the  last  occasion  it  did  not  even  rise  absolutely,  so  the  result  is  a 
steady  fall  of  the  blood  decimal,  doubtless  due,  as  in  my  own  curves, 
to  an  excess  of  uric  acid  passing  through  the  blood. 

Professor  Stewart's  patient  also  suffered  from  the  symptom  of 
an  excess  of  uric  acid  in  the  blood,  such  as  weakness  and  general 
soreness,  with  tightness  and  oppression  in  the  chest,  passing  later 
into  severe  dyspncea,  with  blood-stained  expectoration,  her  asth- 
matic trouble  being  complicated  by  the  presence  of  old  disease  of 
the  mitral  valve  (see  chapter  ix.).  . 

It  is  now  easy  to  understand  the  causation  of  chlorosis  and 
anaemia,  and  their  relation  to  dyspepsia  and  bilious  attacks,  for 
these  disturbances  cause  excess  of  uric  acid  to  pass  through  the 
blood ;  but  there  are  other  most  interesting  relations  between  the 
development  of  girls  and  the  causation  of  these  troubles  which 
furnish  at  least  some  explanation  of  the  frequency  with  which 
anaemia  is  met  with  in  young  women. 

We  have  seen  that  uric  acid  obstructs  the  capillaries  throughout 
the  body  and  thus  diminishes  the  formation  of  urea  and  the  produc- 
tion of  animal  heat ;  and  we  shall  see  in  the  next  chapter  that  the 
fall  of  urea  it  produces  is  contemporaneous  with  the  presence  in  the 
blood  and  urine  of  an  ill- metabolised  and  diffusible  albumin ;  and 
that  when  we  give  drugs  that  clear  the  blood  of  uric  acid  the  urea 
increases  just  in  proportion  as  the  diffusible  albumin  diminishes.  In 
a  word,  the  urea  which  does  not  appear  in  the  urine  is  accurately 
represented  by  the  diffusible  albumin  which  does,  and  by  altering 
the  amount  of  uric  acid  in  the  blood,  and  so  controlling  circulation. 
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metabolism,  and  combustion,  we  can  make  the  one  give  place  to  the 
other. 

It  is  dear,  then,  that  uric  acid  controls  the  results  of  many 
metabolic  processes,  and  determines  the  properties  of  some  con- 
stituents of  the  blood ;  and  we  have  only  to  extend  this  power  to 
the  corpuscles  to  understand  the  phenomena  both  of  paroxysmal 
haemoglobinuria  and  ansemia ;  they  and  all  their  relatives  are  results 
of  defective  metabolism,  which  again,  just  as  in  the  case  of  fatigue, 
is  the  result  of  defective  circulation. 

In  the  Lancet^  1904,  vol.  ii.,  p.  1560,  there  is  an  interesting 
paper  by  Dr.  H.  Batty-Shaw  on  *'  The  Relation  of  Splenic  Anaemia 
of  Infancy  to  other  forms  of  Blood  Diseases  Occurring  in 
Infancy  and  Childhood,'*  and  towards  the  end  he  says :  ''It  is 
more  in  harmony  with  recent  investigations  to  insist  upon  the 
close  relationship  of  all  blood  diseases,  anaemias,  primary  and 
secondary,  and  leucocythsemias,  rather  than  to  attempt  to  separ- 
ate them  at  the  bedside  as  sharply  defined  groups.*'  He  further 
says :  "  Pathological  considerations  do  not  at  present  justify  the 
recognition  as  separate  diseases  of  what  are  really  merely  differ- 
ent degrees  of  reaction  of  the  blood-forming  tissues  to  various 
excitants,  the  nature  of  which  at  present  is  obscure."  My 
researches  lead  me  to  agree  absolutely  with  these  statements, 
made,  as  they  have  previously  been,  by  Raynaud  and  others  I 
have  quoted  (see  chapter  xi.),  and  I  can  name  with  certainty  one 
of  the  excitants,  and  that  is  uric  acid,  for  not  only  has  no  one 
who  swallows  uric  acid  as  good  blood  as  those  who  abstain  from 
it,  but  the  blood  quaUty  varies  from  morning  to  evening  with  the 
amount  of  uric  acid  passing  through  it,  and  can  be  made  to  vary 
at  any  time  in  either  direction  by  adding  or  withholding  uric  acid 
from  the  food. 

There  is  also  an  interesting  article  in  the  Lancet,  1906,  vol.  i., 
p.  14:66,  by  Dr.  A.  G.  Banks,  who  narrates  the  history  of  a  case 
of  '*  Haemorrhagic  Purpura  during  Convalescence  from  Scarlet 
Fever,"  and  he  is  inclined  to  think  that  the  causation  of  this 
is  practically  identical  with  that  of  the  albuminuria  or  Bright*s 
disease  which  more  often  follows  scarlet  fever.  The  interesting 
bearing  of  this  upon  what  I  have  already  said  about  blood  dis- 
eases and  the  causation  of  purpura,  and  shall  have  further  to  say 
about  the  production  of  Bright' s  disease,  needs  no  pointing  out. 
An  excess  of  uric  acid  in  the  blood  may  be,  under  slightly  vary- 
ing conditions,  the  cause  of  either  the  one  or  the  other,  and  the 
train  of  events  which  leads  up  to  such  troubles  in  sequence  to 
scarlet  fever  is  easy  to  understand. 
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And  now  as  to  the  causation  of  chlorosis.  It  will,  no  doubt,  be 
readily  admitted  that  we  meet  with  it  chiefly  in  women  between 
the  ages  of  16  to  25.  How  do  girls  and  wotben  of  these  ages 
differ  from  boys  and  men  of  the  same  ages  ?  As  you  know  well, 
a  girl  at  about  the  thirteenth  year  develops  with  enormous  rapidity, 
and  her  weight  may  increase  by  as  much  as  11  lb.  in  this  one  year, 
as  she  dashes  at  a  bound  from  childhood  into  womanhood. 

Now,  this  very  rapid  development  entails  a  corresponding  rapidity 
of  tissue  change  and  a  large  formation  of  uric  acid  and  urea  per  pound 
of  body  weight — this  being  always  greater  in  the  child  than  in  the 
adult.  But  high  urea  formation  is  always  accompanied  by  high 
acidity,  that  is  to  say,  the  urine  will  be  highly  acid  and  the  blood 
lowly  alkaline.  The  blood  alkalinity  being  low,  it  will  be  but  a  bad 
solvent  of  uric  acid,  and  hence  a  considerable  proportion  of  the  urate 
formed  in  these  years  of  active  metabolism  will  not  be  held  in  solu- 
tion and  excreted,  but  will  be  retained  and  deposited  in  various  parts 
of  the  body,  giving  local  signs  of  which  we  shall  speak  presently. 

The  same  applies  to  the  uric  acid  of  introduction,  if  the  girl  is 
fed  on  flesh  and  tea,  &c.,  the  nitrogenous  metabolism  being  large 
and  active,  the  alkalinity  of  the  liver  will  be  low,  and  a  great  part 
of  the  introduced  uric  acid  will  be  retained. 

Unfortunately,  later  on  a  girl's  metabolism  falls  greatly,  and  by 
the  end  of  the  eighteenth  year  her  increase  of  weight  is  almost  nil  ; 
with  this  there  is  a  fall  in  the  formation  of  urea  and  of  acids,  and 
the  blood  becomes  more  alkaline ;  as  a  result  it  becomes  also  a  better 
solvent  of  uric  acid,  and  it  now  takes  up  and  passes  into  the  urine 
as  much  uric  acid — probably  sefveral  hundred  grains — as  was  stored 
in  the  tissues  during  the  preceding  period  of  active  metabolism, 
from  12  to  14.  Hence,  from  16  to  19,  or  later,  she  will  have  an 
excess  of  uric  acid  passing  through  her  blood,  and  will  suffer  from 
its  effects  on  the  blood  decimal — namely,  chlorosis. 

To  illustrate  this  point  a  little  further,  I  give  in  flg.  59  a  curve 
showing  the  annual  increase  in  weight  of  boys  and  girls.*  From 
this  we  see  that  the  greatest  development  in  girls  is  in  the  thirteenth 
year,  and  in  boys  not  till  the  sixteenth ;  and  though  the  boys'  curve 
falls  very  greatly  in  the  seventeenth  and  eighteenth  years,  they  are 
still  increasing  about  5  lb.  a  year  when  the  curve  ends. 

Now,  girls  in  their  more  early  development  will  probably  form 
more  uric  acid  and  urea  per  pound  than  boys  in  their  later  develop- 
ment, and  when  later  on  the  girls'  increase  is  almost  nil,  the  uric 

*  Copied  from  a  paper  by  Dr.  W.  Stephenson,  Lancet ^  September,  1888. 
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acid  previously  retained  will  pass  through  the  hlood  hoth  in  greater 
quantity  and  more  suddenly  than  it  does  in  boys,  whose  increase 
is  for  several  years  later  very  considerable  and  their  acidity  not 
so  low.  I  have  therefore  added  to  Dr.  Stephenson's  curves  a  line 
representing  the  probable  effects  of  the  girPs  increase  in  weight  on 
the  formation  of  urea  and  acids,  and  a  broken  line  below  showing 
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Fig.  59.— Cubves  Showing  Development  in  Boys  and  Gibls  and  its 
Effect  on  the  Excbetion  of  Ubic  Acid. 

the  effect  of  this  on  the  excretion  of  uric  acid,  and  from  these  we 
see  at  a  glance  that  the  chlorosis  and  ansamia  of  18  are  the  result 
of  the  passage  of  an  excess  of  uric  acid  through  the  blood,  which 
again  is  the  result  of  a  previous  storage  of  this  substance  from 
12  to  15.     Add  to  this  that  just  at  the  tune  when  a  girl's  increase 
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of  weight  is  coming  down  and  her  urea  and  acidity  falling,  men- 
struation is  established;  and  even  if  this  does  not  upset  digestion 
and  appetite,  it  often  obliges  girls  to  keep  quiet  for  several  days, 
so  that  its  result  is  to  still  further  reduce  urea  and  acidity,  and 
still  more  markedly  flood  the  blood  with  uric  acid,  thus  completely 
accounting  for  the  increase  of  chlorosis  and  the  functional  troubles 
met  with  at  menstrual  periods  (see  also  stages  of  life  mentioned 
on  p.  236). 

Dr.  Luff  {Lancet,  1897,  vol.  i.,  p.  946)  thinks  that  there  is  no 
uric  acid  in  the  blood  of  men  and  animals  in  health,  and  I  have 
already  quoted  Professor  von  Jaksch's  observations  showing  that  he 
found  none  in  a  few  cases ;  but  Sir  A.  Garrod,  it  may  be  remem- 
bered, did  find  some  in  healthy  blood  ('<  Gout  and  Bheumatic 
Gout,"  3rd  Ed.,  p.  113). 

I  differ  from  some  of  these  observers  merely  in  thinking  that 
a  small  quantity  is  present  in  the  blood  of  man  even  in  perfect 
health,  and  that  there  is  more  at  some  hours  of  the  day  and  less  at 
others,  as  shown  by  the  changes  in  the  blood  itself  and  the  corre- 
sponding changes  in  the  excretion  in  the  urine  (see  fig.  52),  and, 
indeed,  the  results  just  shown  in  the  previous  figures  are  absolutely 
inexphcable  if  an  excess  of  uric  acid  in  the  urine  does  not  mean  a 
corresponding  excess  of  uric  acid  or  of  xanthin  in  the  blood. 

The  blood  changes  can,  as  we  have  seen,  be  produced  by 
swallowing  either  uric  acid  or  xanthin,  which  are  chemically  so 
closely  related  (see  Lea,  ''Chemical  Basis  of  the  Animal  Body," 
p.  174)  ;  but  the  conditions  which  control  the  excretion  of  this 
substance  in  the  urine  correspond  at  numerous  points  with  the 
known  solubilities  of  uric  acid  and  not  with  those  of  some  of  the 
xanthins ;  and  as  I  have  already  pointed  out  in  chapter  i.,  eating  of 
meat  has  been  found  by  very  numerous  observers  to  increase  the 
excretion  of  uric  acid  in  the  urine,  while  the  xanthins  are  present  in 
that  fluid  only  as  mere  traces ;  and  yet  meat,  like  tea,  cofifee  and 
cocoa,  introduces  into  the  body  little  or  nothing  but  xanthin,  which 
is  therefore,  we  must  conclude,  converted  into  uric  acid. 

Again,  I  agree  with  all  these  observers  in  finding  some  uric  acid 
in  the  blood  in  disease  ;  and  not  only  so,  but  my  observations  are  in 
complete  accord  with  those  of  Professor  von  Jaksch  and  Sir  A. 
Garrod,  as  I  have  found  most  in  the  blood  in  exactly  the  same 
conditions  as  they  have  found  most,  and  have  shown  that  the 
quantity  rises  and  falls  in  these  conditions  in  exact  accordance  with 
the  factors  affecting  its  solubility,  which  are  practically  identical 
both  for  physiology  and  pathology.    Again,  in  several  pathological 
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conditions,  as  leucooythsemia  on  the  one  hand  and  acute  rheumatism 
on  the  other,  the  quantity  in  the  urine  is  known  to  correspond  with 
that  in  the  blood  ;  and  if  this  holds  in  pathology  it  is  difficult  to  see 
any  reason  why  it  should  not  hold  also  in  a  minor  degree  in 
physiology. 

The  condition  of  the  blood  itself  also  varies  in  pathological 
conditions  just  as  in  physiological  or  artificial  ones,  with  the  quan- 
tity of  uric  acid  in  the  blood  and  urine  (see  figs.  57  and  74). 

Dr.  Lufif,  I  believe,  does  not  tell  us  in  how  many  cases  he 
examined  the  blood,  nor  does  he  tell  us  what,  from  my  point  of 
view,  is  still  more  important,  the  hour  at  which  it  was  drawn,  as  I 
should  only  expect  to  find  it  in  quantities  that  could  be  identified  in 
any  blood  that  could  reasonably  be  drawn  from  a  living  man  at  some 
hours  of  the  day ;  and  even  at  alkaline  tide  hours,  accidental  varia- 
tions, as  shown,  for  instance,  in  fig.  52,  might  cause  it  to  appear  to 
be  absent,  so  that  a  large  number  of  results  carefully  published, 
with  full  details  as  to  time  of  day,  food,  exercise,  drugs,  and  con- 
ditions of  the  subject,  would  have  to  be  produced  to  prove  absence 
of  uric  acid  from  normcJ  blood,  and  even  then  it  would  be 
necessary  to  give  some  other  explanation  of  my  physiological  and 
pathological  results,  which  can  be  reproduced  to  any  extent. 

It  seems  also  to  be  quite  unnecessary  to  postulate,  as  Dr.  Luff 
does  {Lancet,  1897,  vol.  i.,  p.  944),  an  altered  condition  of  the  renal 
epithelium  to  account  for  the  accumulation  of  uric  acid  in  gout, 
when  the  excretion  of  this  substance  varies  from  hour  to  hour  with 
the  acidity  of  the  urine,  and  can  be  made  to  vary  to  almost  any 
extent  by  administration  of  acids  and  alkalies ;  and  why,  if  this 
substance  does  hot  come  from  the  blood,  does  the  blood  show  corre- 
sponding changes  ? 

Again,  as  we  shall  see  in  the  following  chapters,  an  extremely 
diseased  kidney  may  yet  excrete  a  great  excess  of  uric  acid,  and  we 
have  already  seen  that  a  perfectly  normal  kidney  may,  in  conditions 
of  low  alkalinity  of  the  blood,  excrete  very  little. 

As  to  the  presence  of  uric  acid  in  the  blood  of  birds  I  see  that 
Dr.  Watson  has  published  some  results  (British  Medical  Journal, 
1899,  vol.  i.,  p.  205)  showing  that  he  found  undoubted  evidence  of 
uric  acid  in  the  blood  of  birds. 

And  this  has  a  special  interest  for  me,  for  when  I  showed  the 
process  of  Mr.  Barker  Smith  for  precipitating  urate  granules  in  the 
blood  (see  p.  90),  at  a  meeting  of  the  Boyal  Medical  and  Chirurgical 
Society  in  March,  1898,  Dr.  Luff,  who  objected  to  my  saying  that 
the  test  was  one  that  demonstrated  the  presence  of  uric  acid  in  the 
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blood,  brought  forward  the  fact  that  the  granules  were  present 
in  the  blood  of  birds  as  conclusive  evidence  oi  the  small  importance 
of  the  granules,  because,  as  he  had  shown,  there  was  no  uric  acid  in 
the  blood  of  birds. 

I  must  leave  him  to  settle  the  point  with  Dr.  Watson,  but 
meanwhile  my  further  researches  have  shown  conclusively  that  the 
granules  in  human  blood  are  uric  acid  or  xanthin,  and  that  I  have 
absolute  and  complete  control  over  the  number  in  which  they  are 
present  in  the  blood  stream,  a  control  co-extensive  with  that  over 
the  quantity  of  uric  acid  in  the  urine. 

Again,  if  we  look  at  this  figure  (59)  we  shall  see  that  we  have 
got  not  only  a  complete  explanation  of  the  causation  of  chlorosis, 
but  have  also  come  upon  an  equally  complete  explanation  of  the 
girl's  great  tendency  to  rheumatism  as  compared  with  her  brothers, 
for  I  have  for  years  been  pointing  out*  that  what  we  call  gout  or 
rheumatism  is  really  the  irritation  of  certain  joint  structures  by  uric 
acid  or  urates  retained  in  those  structures ;  and  that  they  are 
iretained  in  those  structures  by  the  same  causes  (namely,  a  rise  of 
acidity  or  the  presence  in  the  blood  of  any  substance  whose  urate  is 
insoluble)  that  prevent  their  excretion,  and  bring  about  their 
retention  in  the  body  in  general. 

Now  the  retention  in  this  instance  is  produced  by  a  rise  of 
acidity,  and  the  joints  are  one  of  the  places  in  which  the  urate  is 
retained ;  it  is  little  wonder,  then,  that  girls  are  specially  liable  at 
this  period  of  their  lives  to  acute  rheumatism,  and  Dr.  Gheadle 
saysf  that  girls  of  10  to  15  years  old  are  twice  as  liable  to  rheu- 
matic fever  as  boys  of  the  same  age,  these  years  including,  I 
remark,  the  period  of  their  most  active  metabolism. 

But  we  already  know  that  migraine  and  rheumatism  alternate, 
and  we  have  recorded  on  p.  463  a  quotation  from  Dr.  Liveing 
which  says  that  a  woman  became  subject  to  megrim  after  puberty ; 
now  fig.  59  tells  us  exactly  why  her  trouble  came  at  that  time  as 
well  as  why  epilepsy  and  chlorosis  tend  to  originate  at  the  same 
period. 

With  retention  of  uric  acid  there  is  arthritis;  but  with  plus 
excretion  and  excess  of  uric  acid  in  the  blood,  which  comes  later, 
there  is  no  arthritis,  but  headache,  epilepsy,  mental  depression, 
chlorosis  and  anaemia ;    there  is  low  blood  pressure  and  quick 


♦  Practitioner,  February,  March,  and  April,   1891,  and    British  Medical 
Journal,  July,  1888. 

t  Lancet,  vol.  i.,  1889. 
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capillary  reflux  with  the  first  series  (arthritis),  and  slow  capillary 
reflux  and  high  blood  pressure  with  the  second  (the  collsBmio  series). 

Probably  boys  are  liable  to  rheumatic  fever  from  a  similar 
cause  at  16  years  of  age,  but  their  active  metabolism  coming 
when  they  are  older,  they  form  less  uric  acid  per  pound  than  girls  ; 
and  further,  they  probably  retain  much  less  uric  acid  at  this  time 
owing  to  their  more  active  habits  of  life.  < 

For  it  follows  from  our  first  principles  of  urate  excretion  that, 
other  things  being  equal,  those  in  any  given  period  of  life  retain 
most  uric  acid  in  their  body  who  take  least  exercise,  and  those 
retain  least  uric  acid  in  their  body  who  take  most  exercise,  which 
explains  CuUen's  well-known  observation  that  gout  'seldom  attacks 
those  employed  in  constant  bodily  labour  (see  figs.  46  and  47). 

No  one  will  deny  that  boys  take  much  more  exercise  than  girls 
all  through  school  life,  and  especially  as  compared  with  girls  at  and 
After  the  commencement  of  menstruation.  We  see,  then,  that  boys 
differ  from  girls  in  that  their  active  metabolism  comes  later,  when 
their  formation  of  uric  acid  per  pound  is  smaller,  and  that,  owing  to 
their  greater  bodily  activity,  they  retain  a  smaller  amount  of  the  uric 
acid  they  form ;  while,  lastly,  their  activity  and  nutrition  are  better 
continued  and  maintained,  and  they  are  not  subjected  to  the 
depressing  effects  of  menstruation,  so  that  any  urates  they  have 
retained  pass  more  gradually  through  their  blood;  hence  they 
escape  more  or  less  the  chlorosis  and  anaemia  from  which  their 
sisters  suffer. 

But  if  a  boy  at  this  time  of  life  meets  with  an  accident  which 
lays  him  up  and  cripples  his  bodily  activity  and  nutrition,  he  will 
then  probably  suffer  from  anaemia  much  as  a  girl  of  the  corres- 
ponding age,  and  many  of  the  over-fed  boys  of  our  great  public 
schools  show,  for  a  time  at  least,  about  17  and  18,  a  more  or  less 
marked  tendency  to  anaemia. 

Paroxysmal  haemoglobinuria  represents,  I  have  no  doubt,  a 
similar  but  more  acute  fluctuation  in  the  excretion  of  urates, 
probably  often  related  to  dyspepsia  and  gastric  upset  in  exactly 
the  same  way  that  migraine,  epilepsy  and  Ba3maud's  disease  are 
related  to  it,  and  it  is  paroxysmal  just  as  they  are  paroxysmal,  in 
relation  to  the  fluctuations  in  urate  excretion. 

Anaemia  associated  with  enlarged  spleen  is  doubtless  related  to 
the  large  quantities  of  uric  acid  met  with  in  the  blood  and  urine 
of  these  cases  (see  pp.  461  and  483). 

The  way  in  which  the  excess  of  uric  acid  in  the  blood  is  brought 
about  I  have  already  gone  into;  and  as  said  above,  the  increase 
of  white  cells  met  with  in  these  cases  may  be  secondary. 
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In  the  Practitioner,  August,  1890,  Dr.  F.  W.  Mott  wrote  an 
interesting  paper  on  the  spleen  as  a  centre  of  destruction  of  red 
cells,  and  it  may  be  noted  in  this  connection  that  Dr.  Hunter 
{Lancet,  1892,  vol.  ii.,  p.  1318)  points  out  that  certain  substances 
(toluylene-diamine),  which  have  a  destructive  action  on  the  blood, 
act  less  powerfully  after  the  spleen  has  been  removed;  and  no 
doubt  if  uric  acid  destroys  the  blood  elements,  they  are  certain  to 
meet  it  in  concentrated  solution  in  the  spleen,  and  the  facts  just 
mentioned  suggest  strongly  that  the  action  of  toluylene-diamine  is 
indirect.  This  also  suggests  that  in  the  case  of  splenic  leuco- 
cythsBmia  mentioned  above  the  salicylates  did  good  by  clearing 
the  uric  acid* out  of  the  spleen. 

The  effect  of  fevers  in  producing  anaemia  is  easy  to  under- 
stand, for  they  diminish  the  alkalinity  of  the  blood  and  lead  to  a 
storage  of  urate  in  the  body,  and  this,  when  the  fever  ends,  finds 
its  way  back  into  the  blodd  (see  facts  about  Pneumonia,  chapter  iii.), 
causing  post-febrile  collsemia  with  post-febrile  bradycardia,  high 
tension  pulse,  depression  of  mind  and  metabolism  and  subnormal 
temperature,  an  identical  sequence  of  events  with  those  producing 
chlorosis.  The  excess  of  uric  acid  in  the  blood  and  urine  after 
malaria  and  other  fevers,  with  or  without  enlarged  spleen,  is  thus,  I 
believe,  the  result  of  the  storage  of  urate  that  took  place  during  the 
fever  (compare  also  previous  remarks  on  Rheumatism  in  Girls). 

In  vol.  Ixxxv.  of  the  Transactions  of  the  Boyal  Medical  and 
Chirurgical  Society,  Dr.  Garrod  has  an  interesting  paper  on  the 
ansBmia  of  rheumatism  and  the  relation  of  the  blood  changes  to  the 
excretion  of  uro-haematoporphyrin. 

In  several  of  his  curves  '*  worth,"  which  corresponds  with  my 
blood  decimal,  remains  steady  or  rises  during  the  fever,  and  falls 
afterwards  as  the  temperature  becomes  subnormal,  that  is  to  say, 
during  the  fever  the  urate  is  all  in  the  joints,  and  there  is  none 
in  the  blood  except  in  combination  with  salicylates  (see  previous 
remarks  on  the  Action  of  Salicylates  in  AnsBmia) ;  as  the  fever 
passes  off  there  is  post-febrile  collaemia  with  a  fall  of  the  blood 
decimal,  just  as  we  should  expect  when  urates  combined  with 
alkali  are  passing  through  the  blood ;  and  in  at  least  one  of  Dr. 
Garrod's  oases  the  **  worth "  fell  at  the  end  of  the  fever  in  spite 
of  iron  being  given  (see  also  Dr.  Garrod's  remarks,  previous 
reference,  p.  191). 

He  also  notices  a  corresponding  increase  of  white  corpuscles, 
just  as  in  the  similar  condition  mentioned  above,  and  as  observed  by 
Dr.  Wheaton  (chapter  xi.). 
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The  effect  of  all  fevers  on  the  blood  decimal  is  probably  the 
same  as  that  of  acute  rheumatism,  and  I  found  in  a  case  of 
pneumonia  that  at  the  time  of  the  post-febrile  coUsemia  with 
subnormal  temperature  the  blood  decimal  was  *55,  while  a  few 
days  later,  after  the  temperature  had  again  gone  up  to  normal,  it 
bad  risen  to  '6. 

I  have  now  for  some  time  been  watching  with  interest  the 
relation  between  the  raised  temperature  of  a  febrile  disease  with 
its  quick  capillary  reflux  and  low  blood  pressure,  and  the  sub- 
normal collsBmio  temperature  with  slow  reflux  and  high  blood 
pressure  that  follows  it. 

And  to  avoid  details  and  a  long  line  of  figures  I  may  say  shortly 
that  their  relation  is  nearly  1—1,  that  is  to  say,  for  every  day 
of  raised  temperature  in  the  fever  there  will  be  one  day  of  sub- 
normcJ  temperature  after  it  comes  to  an  end.  But  in  those  who 
were  full  of  urates  before  the  fever  the  subnormal  temperature 
may  be  greatly  prolonged,  with  corresponding  depression  and 
anaemia. 

This  is  well  seen  in  short  sharp  fevers  such  as  pneumonia,  less 
well  in  chronic  fevers,  such  as  enteric,  where  the  temperature  drags 
along  often  for  days  just  above  the  normal. 

In  a  more  chronic  fever  with  debility,  though  the  temperature  is 
from  99—100,  the  debility  allows  the  alkalinity  of  the  blood  to  rise, 
the  capillary  reflux  is  inclined  to  slow  and  the  blood  pressure  to 
rise,  and  in  these  days  towards  the  end  of  the  fever  there  is  no 
retention  of  uric  acid,  but  rather  a  plus  excretion. 

Hence,  to  reckon  those  days  as  part  of  the  fever  would  put  out 
the  relation  of  1 — 1.  This  also  explains  an  observation  made 
by  the  late  Dr.  Mahomed  that  you  may  get  a  pulse  tracing  showing 
high  blood  pressure  in  spite  of  a  slightly  raised  temperature  near 
the  end  of  a  fever. 

We  may  express  this  result  another  way  by  saying  that  the 
store  of  uric  acid  begins  to  overflow  before  the  end  of  a  long 
fever  if  there  is  debihty,  which  allows  the  alkalinity  of  the  blood 
to  rise. 

*In  the  following  case  salicylates  were  given  early  in  the  fever 
and  perchloride  of  mercury  towards  the  end,  with  the  result  that 
the  salicylate  swept  out  some  of  the  uric  acid  and  diminished 
retention  in  the  fever,  and  the  mercury  prevented  to  some  extent 
the  excretion  of  urates  after  it,  the  result  of  the  two  actions  being 
that  the  days  of  subnormal  temperature  bore  a  relation  to  those  of 
fever  of  only  1 — 2. 
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The  temperature  chart  is  that  of  a  child  admitted  into  the 
Metropolitan  Hospital  on  July  6,  with  pneumonia  of  the  left  apex. 
It  was  given  salicylate  on  the  6th,  hut  it  had  to  be  discontinued 
on  the  10th,  owing  to  some  vomiting.  From  the  6th  to  the  lOfch 
the  temperature  rose  from  102°  to  105®.  On  the  13th,  as  it  had 
some  diarrhoea  and  offensive  motions,  it  was  given  bismuth  and 
liq.  hyd.  perchlor.,  which  were  continued  till  the  24th. 

The  temperature  fell  on  the  19ch  from  103°  to  100°,  and  on  the 
20th  it  was  between  97°  and  98°  for  two-thirds  of  the  day ;  on  the 
21st  it  touched  98°  for  four  hours,  on  the  22nd  it  did  the  same,  and 
again  on  25th  and  29th,  and  was  below  98®  for  parts  of  July  31  and 
August  1.  The  rest  of  the  time  it  was  steady,  about  normal,  or 
from  98-4°  to  98-8°. 

There  were  here  at  least  fourteen  days  of  fever,  and  during 
the  next  fourteen  days  the  temperature  only  touched  98®  or  went 
below  it  on  seven  days. 

I  believe  that  by  giving  salicylates  all  through  a  fever  the  days 
of  subnormal  temperature  that  follow  can  be  reduced  ;  in  the 
above  case  the  salicylate  could  not  be  given  all  through  the  fever, 
and  part  of  the  reduction  of  subnormal  temperature  was  due  to  the 
mercury  which  was  given  later  on. 

It  is  easy  to  explain  the  effects  of  hot  weather  and  of  tropical 
climates  in  producing  anaemia,  for  heat  increases  the  alkalinity  of 
the  blood  and  the  urate  it  will  hold  in  solution ;  and  this  will  have 
most  effect  in  those  who  eat  meat  and  drink  tea,  and  least  in  those 
who  live  on  a  uric-acid-free  diet  (see  chapter  xvii.). 

The  effects  of  diet  also  are  well  known  and  easily  explained,  for 
Dr.  Mackenzie  points  out  that  meat  diet  increases  the  destruction 
of  red  cells  {Lancet  or  British  Medical  Journal,  1891,  vol.  i.),  aad 
others  have  pointed  out  that  farinaceous  diet  does  good,  and  that 
pale,  anaemic  children  are  most  common  among  the  "  well  fed  *' 
upper  classes  {British  Medical  Journal,  1890,  vol.  ii.,  p.  85)  —  in 
my  opinion,  **  not  wisely,  but  too  well  '*  fed  upper  classes. 

The  paper  which  immediately  precedes  mine  on  anaemia  in  the 
British  Medical  Journal,  1893,  vol.  ii.,  p.  670,  is  one  with  the 
heading  **  Preliminary  Report  on  the  Causes  of  Chlorosis,"  by 
E.  Lloyd  Jones,  M.D.,  and  contains  many  points  of  interest,  and 
many  of  which  the  causation  by  uric  acid  will  be  found  to  give 
an  explanation. 

Thus,  he  points  out  that  after  15  years  of  age  the  specific 
gravity  of  the  blood  falls  in  the  female,  while  it  continues  to  rise  in 
the  male,  and  that  this  is  the  age  at  which  girls  become  anaemic. 


Digitized  byLjOOQlC 


PABOXYSMAL   HiBMOGIiOBINUBIA   AND   ANEMIA  525 

But  if  this  ansemia  and  chlorosis  are  results  of  excess  of  uric 
acid  in  the  blood,  the  causation  of  which  at  this  time  of  life  I  have 
already  gone  into,  it  is  not  difficult  to  see  that  this  collsemia  eatails 
a  fall  in  the  specific  gravity  of  the  blood,  because  it  prevents  the 
outflow  of  water  from  it  by  any  or  all  the  glandular  organs  of 
the  body. 

It  is  easy  for  anyone  to  convince  themselves  in  two  or  three 
hours'  work  that  this  is  a  fact ;  let  them  produce  in  any  of  the 
ways  previously  described  so  much  collsemia  as  shall  markedly 
diminish  the  excretion  of  water  in  the  urine,  and  watch  the  blood 
meanwhile ;  they  will  find  that  hour  by  hour  as  the  urinary  water 
diminishes,  the  water  in  the  blood  increases ;  that  is  to  say,  there 
is  a  relative  diminution  of  both  cells  and  haemoglobin  in  the  given 
quantity;  conversely,  when  they  clear  uric  acid  out  of  the  blood 
and  produce  a  diuresis,  they  will  find  that  the  relative  quantities 
of  cells  and  haemoglobin  return  to  the  position  they  held  before 
the  experiment. 

I  have  come  to  believe  that  I  can  tell  from  the  concentrated 
or  hydrsemic  condition  of  the  blood  whether  there  has  or  has  not 
been  a  diuresis  produced  by  any  drug  given ;  and  as  you  cure 
chlorosis  there  is  a  rise  in  the  urinary  water,  and  the  patient 
loses  weight  from  diminution  of  the  blood  and  tissue  fluids  (see 
fig.  57).  No  doubt  hydrsemia  goes  with  all  anaemia,  for  the  excess 
of  uric  acid  which  causes  the  defective  blood  metabolism  and  anaemia 
must  at  the  same  time  and  in  the  same  way  cause  retention  of  fluids 
in  the  body. 

I  look,  therefore,  upon  the  fall  in  specific  gravity  of  the  blood  of 
the  female  which  takes  place  at  15  as  the  result  of  collaemia,  which 
produces  in  the  ways  sketched  out  both  hydraemia  and  anaemia,  and 
this  is  itself  the  result  of  her  very  active  metabolism  at  13  coming  to 
an.  end,  and  of  her  menstruation  establishing  itself. 

As  the  male  is  not  exposed  to  these  great  fluctuations  in  meta- 
bolism with  the  collaemia  they  produce,  he  does  not  show  corre- 
sponding blood  changes.  His  metabolism  goes  more  steadily  ahead, 
and  he  lives  also,  be  it  observed,  at  this  time  of  his  existence,  a 
niuc}i  more  healthy  life  than  his  sister. 

I  do  not  believe  that  there  is  any  "  natural  tendency  "  either  to 
a  fall  in  the  specific  gravity  of  the  blood  or  to  chlorosis ;  they  are 
simply  results  of  our  meat-eating  and  tea-drinking  habits,  and  of  our 
civilisation. 

If  our  girls  did  not  take  so  much  meat,  meat  extracts  and  tea 
they  would  i\pt  store  so  much  urate,  and  would  suff'er  less  from 
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arthritis  in  their  time  of  active  metabolism  at  13,  and  if  at  15 
they  led  the  life  of  healthy  active  savages,  instead  of  resting, 
lying  up  and  becoming  semi-invalids,  there  would  be  none  of  the 
present  great  fluctuations  in  their  metabolism,  but  as  in  the  case 
of  their  brothers,  their  development  would  go  more  steadily  ahead, 
there  would  be  no  falling  urea  and  acidity,  no  coltemia,  and,  con- 
sequently, no  hydrsemia  and  anaemia. 

Further  on,  Dr.  Jones  seeks  to  establish  a  connection  between 
chlorosis  and  disturbance  of  splanchnic  innervation  with  dilatation 
of  gastro-intestinal.  vessels,  and  he  goes  on  to  say,  *'  This  I  con- 
ceived to  be  brought  about  in  a  reflex  manner,  and  this  appeared 
to  me  to  be  the  more  likely  since  I  had  met  with  some  cases  in 
which  the  usual  gastro-intestinal  disturbance,  together  with  marked 
chlorosis,  had  rapidly  followed  a  shock  or  chill — generally  a  shock 
or  chill  occurring  about  a  menstrual  period."  Exactly  so,  and  caus- 
ing, therefore,  a  great  fluctuation  in  the  excretion  of  uric  acid  and 
the  amount  passing  through  the  blood  (see  figs.  31  and  82). 

The  very  constant  relation  of  chlorosis  to  gastro-intestinal  dis- 
turbance, bilious  attacks,  and  chronic  dyspepsia  is  most  marked, 
and  the  way  in  which  such  dyspepsia  will  often  for  weeks  and 
months  prevent  iron  from  doing  any  good  and  curing  the  chlor- 
osis is  with  me  a  frequent  experience  in  the  out-patient  room,  so 
that  my  rule  is  to  treat  the  dyspepsia,  or  the  iron  will  have  no 
chance.  Nature  is  here  merely  repeating  the  experiment  that  was 
performed  for  us  in  fig.  54,  where  the  digestive  disturbance  produced 
by  a  pill  put  a  temporary  stop  to  the  rise  of  the  blood  decimal 
under  iron. 

It  is  only  necessary  to  keep  up  dyspepsia  to  ensure  collsemia,  as 
there  is  plenty  of  (available  uric  acid  in  the  body  in  these  cases ;  and 
I  believe  it  would  be  quite  possible,  by  giving  a  gastro-intestinal  irri- 
tant, such  as  colchicum,  and  at  the  same  time  administering  xanthins 
in  food  or  drugs,  but  in  larger  quantities  than  I  used  in  the  previous 
figures,  to  produce  most  severe,  even  fatal,  anaemia,  and  many  facts 
suggest  that  not  a  few  of  the  cases  called  pernicious  anaemia  have 
this  origin. 

They  come  at  a  time  of  life  when  from  years  of  wrong  diet  tbero 
are  large  accumulations  of  uric  acid  in  the  body,  and  any  chronic 
gastro-intestinal  irritation  supervening  at  such  a  time  must  produce 
more  or  less  severe  coUaemia  and  anaemia.  Up  to  a  certain  point 
all  such  anaemias  are  curable  by  any  treatment  that  will  relieve  the 
gastro-intestinal  condition  and  make  it  possible  for  other  drugs  to 
clear  the  blood  of  uric  acid ;  but  once  debility  beoonjes  great  and 
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appetite  and  nutrition  fail,  it  is  practioally  impossible  to  clear  out 
the  uric  acid  with  any  drug,  and  the  disease  is  fatal. 

Before  leaving  the  subject  of  anaemia,  it  may  be  useful  to  giver 
a  short  summary  of  the  facts. 

First,  then,  by  the  clinical  observation  of  paroxysmal  heemo- 
globinuria,  Eaynaud's  disease,  splenic  leucocythsBmia,  chlorosis 
and  anaemia,  and  the  relation  of  many  of  these  troubles  to 
''  bilious  attacks,'!  dyspepsia,  menstruation,  cold,  heat,  fever  and 
drugs,  I  was  led  to  believe  that  there  was  an  important  connec- 
tion between  the  blood  changes  and  an  excess  of  uric  acid  in  the 
blood  and  urine.  As  to  these  facts,  I  am  at  one  with  other  observers, 
but  differ  from  them  as  to  their  meaning,  and  causation. 

Secondly,  there  is  my  observation  that  the  value  of  my  blood 
decimal  alters  from  day  to  day,  even  from  hour  to  hour,  with  the 
amount  of  uric  acid  passing  through  it,  and  that  if  intentional  varia- 
tions are  produced  in  the  uric  acid,  the  blood  decimal  follows  suit. 

I  believe  also  that  my  blood  will  generally  compare  very  favour- 
ably with  that  of  other  men  of  my  own  age  who  eat  more  animal 
food  than  I  do.  Indeed,  I  rarely  see  anyone  with  blood  as  good 
as  mine,  except  patients  who  have  been  on  my  diet  for  four  or  five 
years. 

There  are  practically  no  meat-eaters  and  tea-drinkers  whose 
blood  is  up  to  my  highest  standard,  or  whose  capillary  circulation 
is  as  quick  as  mine,  and  when  uric-acid-free  dietists  and  meat- 
eaters  are  together  it  is  easy  to  pick  out  the  latter  by  their  slow 
capillary  circulation  and  relative  anaemia. 

Thirdly,  there  is  my  observation  that  all  the  above  facts  hold 
good  for  others  also,  and  especially  for  anaemic  and  chlorotic 
patients,  and  that  the  blood  decimal  can  be  lowered  by  administering 
uric  acid. 

Lastly,  we  see  that  the  knowledge  thus  acquired  enables  us 
to  explain  the  chief  points  in  the  causation  of  these  diseases. 

Thus  I  believe  that  many  whose  professional  experience  goes 
back  thirty  or  forty  years  would  agree  that  chlorosis  is  much  more 
common  now  than  formerly,  and  hence  I  was  interested  in  the 
remark  of  a  woman  among  my  out-patients  at  the  Boyal  Waterloo 
Hospital,  who  said  with  reference  to  her  daughter's  chlorosis,  **  Ah, 
sir,  we  never  used  to  see  this  sort  of  thing  when  I  was  young." 
Now,  if  her  observation  is  correct  as  to  the  facts,  what  has  happened 
in  the  thirty  or  forty  years  of  her  recollection  ?  Why,  agriculture 
has  been  ruined  and  the  people  driven  more  and  more  from  the 
country  into  the  towns,  where  they  have  aped  the  meat-eating  and 
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tea-drinking  habits  of  their  social  superiors,  and  Increase  of  chlorosis 
is  one  of  the  results.  But  even  in  country  towns  they  are  now  pale, 
as  observed  by  me  in  a  visit  to  Carlisle,  but  Carlisle  has  a  public 
abattoir,  of  which  it  is  proud,  and,  curiously  enough,  the  next  object 
of  interest  on  the  list  (B.M-.A.  membership  card,  1896)  was  the 
human  cemetery,  humanity  itself  being  the  cemetery  of  the  ani-* 
mals,  as  I  believe  to  its  infinite  hurt. 

I  have  mentioned  above  that  one  of  the  blood  changes  met  with 
in  paroxysmal  haemoglobinuria  is  an  increase  of  coagulability :  and 
several  things  seem  to  render  it  probable  that  if  uric  acid  thus 
directly  or  indirectly  increases  the  coagulability  of  the  blood,  it 
may  exercise  an  important  influence  in  the  pathology  of  thrombosis. 

The  frequent  clinical  connection  between  thrombosis  and  gout  or 
diabetes,  of  both  of  which  I  shall  have  something  to  say  presently, 
is  too  well  known  to  need  more  than  mention ;  and  a  similar  relation 
is  often  found  between  thrombosis  and  certain  post-febrile  and  puer- 
peral conditions ;  the  thrombosis  of  enteric  fever  is  also  an  incident 
of  the  post-febrile  collsemic  period ;  and  after  what  I  have  already 
said  about  these,  I  need  hardly  insist  on  the  fact  that  one  point 
common  to  all  these  conditions  is  the  fre(}uent  presence  of  excess 
of  uric  acid  in  the  blood;  again,  unless  my  clinical  observation 
deceives  me,  thrombosis  is  not  very  uncommon  in  Bright's  disease, 
and  in  this  disease  (as  we  have  seen  in  chapter  iii.)  the  researches 
of  Professor  B.  von  Jaksch  confirm  my  own  in  showing  that  an 
excess  of  uric  acid  is  frequently  found  in  the  blood  {CentrcUbl.  fur 
inn.  Med.,  May  23,  1896). 

In  the  Lancet,  1894,  vol.  i.,  p. •1446,  is  the  record  of  a  case  of 
thfombosis  following  an  attack  of  influenza,  and  said  to  be  due  to 
the  breaking  up  of  white  blood  cells.  I  think  it  more  probable  that 
it  was  due  to  post-febrile  collaemia  which  followed  the  influenza, 
and  that  the  increase  of  white  cells  and  increase  of  coagulability 
were,  just  as  in  paroxysmal  hsemoglobinuria,  the  results  of  the 
coUsBmia  (see  previous  remarks  on  this  and  on  Splenic  Leucocy- 
thsemia). 

From  this  point  of  view  also  I  was  very  grealiy  interested  in 
Sir  J.  Fayrer's  article  on  **  Intravascular  Coagulation  and  Pulmonary 
Thrombosis  "  {British  Medical  Journal,  1893,  vol.  ii.,  p.  165),  for  in 
many  of  the  conditions  which  he  mentions,  such  as  malaria,  splenic 
disease,  puerperal  conditions,  hot  damp  weather  (see  also  Causation 
of  Fatigue,  figs.  46  and  47),  and  especially  surgical  operations  in  hot 
damp  weather,  there  is  no  doubt  that  a  great  excess  of  uric  acid 
would  often  be  present  in  the  blood. 
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I  shall  mention  in  chapter  xiv.  the  effects  of  surgical  operations 
in  increasing  the  excretion  of  uric  acid  and  urea,  and,  combined  with 
hot  weather,  these  would  greatly  increase  the  quantity  of  uric  acid 
passing  through  the  blood. 

Again,  I  noticed  in  the  Lancet,  1896,  vol.  i.,  p.  475,  a  case  of  fatal 
pulmonary  apoplexy  in  a  girl  of  14  years,  which  came  suddenly  after 
a  walk  just  at  the  end  of  a  perfectly  normal  monthly  period ;  but 
here  we  have  at  least  three  causes  of  coUaemia,  the  exercise,  the 
menstruation,  and  the  girl's  age,  referred  to  in  fig.  59,  ^  Similarly,  a 
case  of  pulmonary  thrombosis  recorded  in  the  British  Medical 
Journal,  1896,  vol.  ii.,  p.  1504,  coming  after  enteric  fever,  is  said  to 
be  due  to  debility,  and  here  again,  I  think,  we  must  not  forget 
post-febrile  coUasmia. 

Lastly,  if ,  as  I  have  suggested  (chapter  v.),  colloid  uric  acid 
mechanically  obstructs  the  capillaries,  and  if  from  time  to  time 
small  portions  of  this  obstructing  substance  are  carried  past  the 
capillaries  into  the  veins,  we  can  at  once  see  how  they  may  come  to 
form  nuclei  of  thrombosis,  if  the  colloid  is  not  dissolved  as  the  blood 
gets  warmer  in  the  deeper  tissues. 

So  that  this  colloid  mechanical  theory  may  help  us  to  understand 
the  observed  connection  between  gout  and  thrombosis. 

And  once  a  coagulum  has  formed  round  such  a  nucleus,  it 
will  not  dissolve  even  in  the  warmest  parts  of  the  central  circula- 
tion, though  the  colloid  uric  acid  alone  may  completely  disappear 
there.  I  have  also  seen  some  wonderful  recoveries  from  phlebitis  on 
uric-acid-free  diet. 

Then  there  is  another  point  among  the  symptoms  of  paroxysmal 
hsBmoglobinuria,  of  which  I  am  now  able  to  give  an  explanation. 
It  will  be  readily  admitted  that  in  the  urine  of  paroxysmal  hsBmo- 
globinuria oxalate  crystals  are  very  frequently  present;  let  us 
enquire  further  as  to  their  meaning. 

In  the  British  Medical  Journal,  1885,  vol  i.,  p.  167,  Sir  T. 
Lauder  Brunton  points  out  that  when  sulphuretted  hydrogen  is 
allowed  to  act  on  a  concentrated  solution  of  urates,  oxalate  of  lime 
is  produced ;  now,  in  the  urine  of  paroxysmal  hsBmoglobinuria  we 
have  imdoubtedly  a  concentrated  solution  of  urates,  for  I  have 
demonstrated  both  the  facts  and  their  causation  over  and  over 
again ;  we  have  probably  also  sulphuretted  hydrogen  in  this  urine, 
and  the  point  of  greatest  interest  is  the  way  in  which  this  sulphu- 
retted hydrogen  is  produced. 

Sir  T.  Lauder  Brunton  points  out  that  the  sulphuretted 
hydrogen,   which  produces  the  oxalate  crystals  in   the  urine,   is 
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generally  formed  in  the  intestines  during  digestion  of  cabbages  and 
other  food  rich  in  sulphur,  and  the  way  in  which  it  comes  to  be 
produced  in  the  intestines  in  the  paroxysm  of  hsemoglobinuria  is  a 
point  of  great  interest. 

In  chapter  vii.  I  have  pointed  out,  in  answer  to  the  arguments 
of  Messrs.  Herter  and  Smith,  of  New  York,  on  the  causation  of 
epilepsy,  that  the  intestinal  putrefaction  of  which  they  noticed  so 
many  signs  in  this  disease  was  the  simple  and  constant  result  of  an 
excess  of  uric  acid  in  the  blood ;  and  I  argued  that  the  excess  of 
urate  in  the  blood  which  obstructed  all  the  capillaries  and  raised 
blood  pressure  to  the  extent  of  interfering  with  the  intracranial 
circulation  and  producing  the  fits,  would  interfere  also  with  gastro- 
intestinal digestion  and  absorption  and  allow  putrefactive  processes 
to  take  their  place.  I  doubt  not  also  that  a  precisely  similar 
explanation  may  be  given  of  the  excess  of  bacteria  in  the  intestine 
and  the  poison  found  in  the  urine  as  a  result  of  their  activity  in 
cases  of  pernicious  ansBmia  (see  Dr.  Hunter,  Lancet,  18^,  vol.  i., 
p.  260).  Dyspepsia,  often  severe  dyspepsia,  is  a  very  constant 
symptom  of  pernicious  anaemia,  and  it  follows  from  what  I  have 
been  saying  that  all  dyspepsia  is  a  cause  of  coUsemia  and  anaemia, 
which  are  more  severe  and  lasting  the  larger  the  amount  of  the 
available  uric  acid.  Hepe  also  the  uric  acid  in  the  blood  is  the  first 
thing,  while  the  bacteria  in  the  intestines,  and  any  products  they 
may  generate,  are  secondary  and,  as  in  the  parallel  case  of  epilepsy, 
unimportant  (see  also  a  paper  on  "  Hydrothionuria  '*  in  the  New 
York  Medical  Journal  of  June  17,  1892).  This  in  many  cases 
accompanied  digestive  trouble  or  disease,  and  it  is  said  that  it 
(sulphuretted  hydrogen)  may  also  be  formed  by  bacteria  in  the 
urine. 

Messrs.  Herter  and  Smith  say  (previous  reference) :  **  We  cannot 
say  why  there  should  occur  in  epilepsy  so  considerable  a  proportion 
of  cases  in  which  there  are  evidences  of  excessive  intestinal  putre- 
faction.'' To  my  mind  the  explanation  seems  simple ;  and  I  suggest 
that  a  similar  explanation  can  be  given  of  the  presence  of  oxalates 
in  the  urine  of  haemoglobinuria,  for  here  also  we  have  ooUaemia 
and  general  obstruction  of  capillaries,  and  while  the  excess  of  urio 
acid  is  causing  the  blood  destruction,  the  obstructed  capillaries  sus- 
pend gastro-intestinal  digestion,  and  putrefaction,  doubtless  with  the 
formation  of  more  or  less  sulphuretted  hydrogen,  takes  its  place. 
Some  of  that  sulphuretted  hydrogen  passes  with  the  excess  of  urates 
in  the  concentrated  urine,  and  the  frequent  presence  of  oxalate 
crystals  in  this  fluid  is  thus   explained.     Lastly,  the  explanation 
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throws  backwards  a  most  interesting  light  on  the  actual  causation 
of  paroxysmal  hsemoglobinuria,  and  demonstrates  that  it  is  con- 
temporaneous with  the  presence  of  an  excess  of  uric  acid  in  the 
blood  and  urine,  and  deficient  circulation  in  the  intestines,  which 
we  cannot  see,  as  well  as  in  the  skin  and  extremities,  producing 
the  symptoms  of  Baynaud's  disease,  which  we  can  see,  and 
which  are  well  known  to  be  so  frequently  associated  with  it  (for 
a  case  in  which  sulphuretted  hydrogen  was  formed  in  a  dilated 
stomach  see  Centralb.  filr  inner.  Med.,  December,  1894). 

From  this  point  of  view  I  have  been  interested  in  an  article 
in  the  British  Medical  Journal,  1905,  vol.  ii.,  p.  1663,  on  "Toxic 
Cyanosis  of  Intestinal  Origin,*'  in  which  it  appears  that  cyanosis  may 
be  due  to  the  absorption  into  the  blood  of  decomposition  products  from 
the  intestines,  and  that  the  effect  of  this  is  to  cause  methsemo- 
globinsemia  and  sulph-haemoglbbinsBmia,  from  which  it  appears  that 
this  interesting  condition  is  but  an  exaggeration  of  that  described 
above  which  produces  oxaluria.  I  have  myself  seen  one  case  prob- 
ably of  jihis  nature,  though  the  doctor  who  had  been  attending  on  it 
considered  that  it  was  due  to  an  overdose  of  tar  products  used  in 
treatment.  The  patient  had  all  the  most  marked  signs  of  coUsBmia, 
anaemia  and  migraine,  and  in  addition  to  these  there  was  a  general 
cyanosis  of  all  the  structures.  I  unfortunately  saw  this  case  before 
the  interesting  article  above  mentioned  appeared  in  the  Journal  or 
I  should  have  drawn  the  blood  and  examined  its  condition.  But  no 
doubt  the  collssmia  which  produces  oxaluria  by  producing  absorption 
of  sulphuretted  hydrogen  generated  in  the  intestines,  may  also,  if 
somewhat  more  chronic  and  continuous,  suffice  to  explain  these 
changes  in  the  blood. 

It  is  most  interesting  to  note  that  in  some  of  these  cases  the 
urine  was  found  to  be  rich  in  indol  and  scatol,  and  that  these  sub- 
stances were  progressively  diminished  when  the  patient  was  put  on 
milk  diet,  but  returned  again  when  a  mixed  diet  was  given,  thus 
beautifully  illustrating  its  real  origin,  which  is  not,  as  the  author 
concludes,  in  the  intestines,  but  in  the  uric  acid  in  the  circulation, 
which  conditions  and  determines  the  decomposition  in  the  intestines. 
I  have  seen  several  cases  where  darkening  of  complexion,  almost 
sufficient  to  suggest  Addison's  disease,  has  cleared  up  on  a  uric-acid- 
free  diet  prescribed  for  other  reasons. 

Dr.  Hunter  {Lancet,  1903,  vol.  i.,  p.  367)  mentions  three  or  four 
points  of  which  uric  acid  causation  enables  me  to  give  an  explana- 
tion. Thus,  speaking  of  twenty-five  cases  observed  in  the  last  three 
years  he  says,  '*  the  average  age  was  51  years,"  and  this,  I  remark, 


Digitized  by 


Google 


I 


532  UBIC    ACID — CHAPTEB   XII 

is  just  near  the  end  of  the  middle  life  retention  period  and  the 
beginning  of  the  old  age  collsBmic  period,  therefore  just  at  the 
most  favourable  time  for  severe  coUsemia  and  its  effect,  anaemia 
(see  chapter  v.). 

Again  he  says,  *^  Sex  :'  nineteen  cases  were  in  men  and  six  were 
in  women."  The  explanation  of  this  is  again  simple,  for  men  retain 
most  in  the  middle  period  of  life,  as  women  excrete  a  considerable 
amount  at  each  monthly  period.  And  those  who  retain  most  in  the 
retention  period  of  the  prime  of  life  will  have  the  most  severe 
collsBmia  in  the  decline  of  life  about  and  after  50. 

Again  Dr.  Hunter  says,  **  Station  in  life :  there  were  seventeen 
private  patients  and  eight  hospital  patients."  Here  again  the 
private  patients  no  doubt  put  in  more  meat  foods,  tea  and  coffee, 
and  hence  had  more  collsemia  than  their  poorer  brethren. 

And  most  interesting  of  all  he  says,  **  Gastric  or  intestinal 
disturbance  :  a  history  of  antecedent  gastric  or  intestinal  disturb- 
ance, as  I  shall  presently  show,  was  found  in  every  case.  In  no 
case  were  these  of  sufficient  character  or  intensity  to  account  for  the 
supervention  of  such  an  intense  degree  of  anaemia." 

Can  anything  be  more  simple  than  the  explanation  of  this 
relation?  Dyspepsia  is  the  one  thing  wanted  to  bring  all  the  stored 
uric  acid  through  the  blood,  and  of  course  the  anaemia  is  not  pro- 
portional to  the  dyspepsia  but  to  the  amount  of  uric  acid  available, 
and  so  to  the  severity  of  the  collaemia  which  dyspepsia  produces. 

This  leaves  on  my  mind  no  doubt  that  pernicious  anaemia  will 
own  to  a  causation  identical  with  that  of  other  forms  of  anaemia, 
and  I  have  records  of  several  cases  which  others  have  called 
pernicious  anaemia,  and  which  yet  cleared  up  completely  on  correct 
diet,  sometimes  without  other  treatment. 

In  the  Lancetf  1903,  vol.  ii.,  p.  1419,  is  an  interesting  article  on 
the  **  Anaemias  of  Infancy,**  by  Dr.  Clive  Eiviere,  in  the  summing 
up  of  which  he  says,  among  other  things,  ''These  are  not  specific 
blood  diseases,  but  owe  their  peculiarities  merely  to  the  *  infancy 
factor,'  and  they  represent  merely  different  stages  of  the  same 
condition.'*  ''The  common  cause  of  severe  anaemia  in  infants  is 
gastro-intestinal  catarrh  leading  to  the  absorption  of  toxins,  either 
from  the  growth  of  micro-organisms,  or  possibly  from  the  formation 
of  poisonous  by-products  of  digestion.*' 

Here  again  there  is  no  difficulty  in  understanding  the  meaning  of 
this  pathology,  for  given  an  individual  who  either  directly  or  through 
its  mother  has  imbibed  a  large  quantity  of  uric  acid,  there  is  nothing 
more  certain  than  that  gastro-intestinal  catarrh  may  result  (as  a 
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rheumatism  of  the  intestines  from  exposure  to  cold),  and  this  catarrh, 
when  produced,  will  flood  the  blood  with  uric  acid,  which  again  will 
result  in  more  or  less  ansemia,  according  to  the  quantity  of  uric  acid 
available.  Gastro-intestinal  trouble  of  one  sort  or  another,  flooding 
the  blood  with  uric  acid,  is  a  very  constant  factor  in  all  forms  of 
anaemia,  and  there  is  a  still  more  marked  relation  between  serious 
gastro-intestinal  trouble  and  the  more  fatal  forms  of  anaemia.  In 
the  debate  on  Dr.  Biviere's  paper  at  the  Boyal  Medical  and  Chir- 
urgical  Society,  there  were  at  least  two  cases  mentioned  by  those 
who  spoke,  in  which  mercury  had  produced  marked  improvement.. 
Mercury  here  acted  just  as  iron  and  all  other  things  (metals,  acids 
and  salts)  that  have  ever  been  found  to  cure  anaemia,  simply  by 
clearing  the  blood  of  uric  acid. 

•  Precisely  the  same  remarks  apply  to  the  discussion  on  the 
**  Pathology  of  Splenic  Anaemia,'*  recorded  in  the  British  Medical 
Journal,  1903,  vol.  ii.,  p.  573,  and  it  is  acknowledged  by  Professor 
Hamilton,  p.  581,  that  **  The  pathology  of  this,  as  of  many  other 
blood  diseases,  is  wrapped  in  obscurity,  though  he  is  inclined  to 
think  that  the  investigation  of  possible  intestinal  toxins  constitutes  a 
promising  line  of  enquiry."  I  know  one  line  which  is  still  more 
promising  both  for  the  patient  and  the  investigator ;  and  uric  acid, 
as  appears  in  this  volume,  is  at  once  the  cause  of  the  intestinal 
toxins  and  of  the  anaemia,  and  nothing  is  to  be  gained  by  investi- 
gating one  consequence  while  seeking  for  the  cause  of  another. 

Diagnosis. — Anaemia  associated  with  excess  of  uric  acid  in  the 
urine,  and  probably  scanty  urine,  as  in  the  case  of  A.  P.,  fig.  57, 
and  associated  with  these  will  probably  be  dyspepsia,  dysmenor- 
rhoea,  heavy  work  or  other  cause  of  excessive  fatigue,  i.e.,  causes 
which  tend  to  bring  excess  of  uric  acid  through  the  blood  when- 
ever such  excess  is  available  in  the  body ;  thus  what  is  called  a 
**  heavy  place "  is  a  common  contributing  cause  of  chlorosis  in 
servant  girls,  and  we  already  know  the  relations  between  fatigue 
and  coUaemia. 

When  anaemia  occurs  in  such  association  with  excess  of  uric  acid 
in  the  urine  and  blood,  we  can  treat  coUaemia  with  full  confidence  of 
success,  for  we  know  and  can  demonstrate  that  the  coUaemia  is  the 
cause  of  the  blood  changes,  and  not,  as  was  previously  supposed, 
their  result. 

I  beUeve  that  all  forms  of  destructive  blood  changes  and  anaemia 
are  due  to  uric  acid,  and  that  when  this  poison  has  been  successfully 
shut  out  of  the  diet  in  chUdhood  such  diseases  wiU  cease  to  appear. 

I   should  not  despair  of  curing  any  case   where  there  was  a 
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reasonable  chance  of  being  able  to  clear  the  blood  of  uric  acid  ;  but 
the  chief  things  that  tend  to  make  that  chance  a  small  one  are 
incurable  gastro-intestinal  disease,  great  enlargement  of  the  spleen, 
which  mechanically  and  otherwise  interferes  with  digestion,  and  long 
continued  and  severe  debility  in  those  no  longer  young,  especially  if 
in  previous  years  they  have  swallowed  large  quantities  of  uric-acid- 
containing  foods,  e.g,y  flesh  and  tea. 

For  treatment  we  must  as  far  as  possible  reverse  the  conditions 
that  produced  the  trouble  and  remove  the  causes  of  excessive 
fatigue  or  dyspepsia. 

But  if  diet  clesurs  the  blood  of  uric  acid  (1)  by  stopping  intro- 
duction at  once,  and  (2)  by  allowing  the  gradual  elimination  of  the 
uric  acid  already  in  the  body,  we  ought  to  be  able  to  cure  chlorosis 
by  diet  alone  without  any  drugs  like  iron,  which  directly  clear  the 
blood  of  uric  acid,  but  provide  also  for  an  almost  certain  relapse,  in 
that  they  do  not  remove  the  uric  acid  from  the  body,  but  store  it  up 
in  the  tissues,  and  it  is  matter  of  common  knowledge  that  chlorosis 
so  treated  does  relapse  again  and  again. 

I  now  show  in  fig.  60  the  results  of  an  attempt  I  made  to  do 
this  in  the  case  of  a  girl  of  16  under  my  care  in  the  Metropolitan 
Hospital. 

At  the  beginning  of  the  figure  her  blood  decimal  was  found  to 
be  slightly  above  3,  and  she  presented  all  the  ordinary, signs  of 
chlorosis.  She  was  put  on  a  milk  diet  with  a  little  fish,  and 
no  drugs. 

Her  blood  decimal  remained  at  exactly  the  same  level  in  the  two 
following  weeks,  in  spite  of  nursing  and  rest  in  bed,  and  then  on 
November  28  the  fish  was  left  off. 

On  December  5  ihere  was  a  decided  fall  in  the  decimal,  and  the 
patient  had  begun  to  suffer  from  headache,  both  being,  no  doubt,  the 
result  of  the  passage  of  some  excess  of  uric  acid  through  the  blood ; 
I  would  refer  to  a  similar  fall  in  the  blood  decimal  produced  by  a 
similar  change  of  diet,  i.e.,  from  meat  to  milk  and  fish  in  fig.  55 
(June  19  to  22,  and  remarks  on  this).  No  doubt  the  change  from 
meat  to  fish  and  milk  produced  a  fall  in  the  acidity  of  the  urine  and 
allowed  the  passage  of  some  excess  of  uric  acid  through  the  blood, 
and  similarly  in  fig.  60  the  leaving  off  of  fish  produced  a  fall  in  the 
urinary  acidity  and  so  some  excess  of  uric  acid  in  the  blood  and  a 
fall  of  the  blood  decimal,  the  same  result  being  further  indicated  by 
the  onset  of  headaches. 

The  blood  decimal  recovers  a  little  on  December  12,  but  fails 
again  on  the  19th  and  26th,  the  headaches  continuing  in  spite  of  an 
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acid  mixture,  and  then  it  steadily  rises  to  the  end  of  the  figure,  the 
headaches  being  much  less  frequent  and  severe  by  January  2,  and 
some  salicylates  being  taken  in  conjunction  with  the  acids  on 
January  9  and  onwards. 

My  object  in  giving  this  figure  is  to  show  that  the  first  effect 
of  leaving  all  animal  food  out  of  the  diet  is  a  fall  in  the  decimal,  and 
this  is  due  to  the  passage  through  the  blood  of  some  of  the  excess 
of  uric  acid  in  the  body,  and  this  is  further  shown  in  this  particular 
case  by  the  onset  of  headaches;  we  may  note  also  that  as  the 
headaches  got  less  the  blood  decimal  steadily  improved. 

This  patient  went  on  for  some  months  beyond  the  end  of  the 
figure  slowly  improving  ;  then  she  began  to  lose  weight  slightly, 
and  it   was  found  that  she  was  not  taking  her  milk  and  farina- 
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Fig.  60.— Curve  op  Blood  Decimal  in  Chlorosis  showing  the  Effect  op 
A  Uric-Acid-Freb  Diet. 


ceous  diet  well,  and  so  she  was  put  back  on  to  ordinary  diet  and 
given  iron,  under  which  she  improved  more  quickly,  and  in  a  few 
weeks  was  able  to  go  out. 

I  remark  with  regard  to  this  that  the  quickest  way  out  of 
chlorosis  is  to  give  iron,  mercury,  copper,  zinc,  or  any  other  drug 
that  directly  clears  the  blood  of  uric  acid,  but  then  a  relapse  is  a 
matter  of  certainty,  a  longer  or  shorter  time  (generally  within  six 
months)  after  the  metal  is  left  off. 

To  cure  entirely  by  diet,  however,  is,  as  shown  in  the  above 
case,  often  very  tedious,  and  there  will  probably  be  a  more  or  less 
decided  fall  of  blood  decimal  at  first,  which  may  lead  to  complaints 
on  the  part  of  the  patient  and  her  friends ;  the  cure,  however, 
though  slow,  is  certain,  and  there  is  no  relapse. 
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I  believe,  however,  that  the  best  way  to  treat  chlorosis  is  to 
combine  the  use  of  diet  and  drugs  in  the  following  way : — 

When  the  patient  first  comes  under  treatment  give  ordinary 
diet,  remove  dyspepsia  if  present  by  means  of  bismuth  and  sodii 
bicarb.,  with  a  saline  (sulphate)  purge  if  there  is  constipation,,  and 
then  go  on  to  give  any  of  the  above  metals,  it  matters  little 
which ;  I  got  just  as  good  results  with  copper  or  iodide  of  mercury 
as  with  iron.  I  regard  the  mercuric  salt  as  the  most  powerful,*  but 
then  there  is  the  chance  of  iodism,  mercurialism,  and  intestinal 
irritation;  the  copper  also  may  cause  colic  and  intestinal  trouble. 
Or  mercury  may  be  given  as  pil.  hydrarg.  in  small  doses  along  with 
iodides,  chlorides,  and  bromides,  as  advised  in  the  next  chapter  in 
the  treatment  of  Bright's  disease,  and  in  cases  of  that  disease  so 
treated  the  blood  decimal  always  improves  as  the  albumin 
diminishes  and  the  urea  increases,  i.e.,  as  the  combustion  is  freed 
from  coUsemia.  Iron  is  probably  the  least  powerful  as  regards  the 
blood,  but  it  is  less  liable  to  cause  gastro-intestinal  trouble  than 
the  others. 

When  the  blood  decimal  has  been  got  up  to  '5,  *6  or  above, 
give  salicylates,  say  every  alternate  week  for  six  or  eight  to  clear 
out  the  uric  acid,  and  towards  the  end  of  this  time  reduce  and  leave 
off  all  flesh  foods,  altering  the  diet  to  that  advised  in  chapter  xvii. 
The  patient  is  now  well,  and  as  long  as  she  remains  on  a  uric-acid- 
free  diet  will  continue  to  be  so. 

Thus  Ellen  W.,  aged  23,  was  under  my  care  in  the  spring  of 
1896  in  the  Eoyal  Waterloo  Hospital  suffering  from  relapsing 
chlorosis;  after  treating  her  with  iron  as  in  the  preceding  figures, 
I  let  her  go  out  after  showing  her  my  diet  and  telling  her  that  if 
she  would  take  care  to  follow  it  she  would  not  have  any  further 
relapses. 

She  returned  as  an  out-patient  on  February  18,  1897,  on  account 
of  some  little  dyspepsia,  due  apparently  to  her  eating  a  large  amoimt 
of  baker's  bread,  and  suffering  in  consequence  from  constipation. 
She  told  me  that  ever  since  she  left  the  hospital  she  had  been  doing 
as  I  told  her,  and  living  (though  not  quite  as  I  told  her)  on  nothing 
but  bread  and  milk.     But  her  blood  was  a  picture ;   I  have  never 


*  For  a  record  of  a  case  of  severe  ansamia  successfully  treated  by  injection 
of  bichloride  of  mercury  and  bichloride  of  quinine,  see  British  Medical  Journal 
Epitome,  1896,  April  11,  p.  59;  and  for  a  case  of  *  pernicious  ansemia  similarly 
treated  with  mercury  and  cured  see  the  same  journal,  1896,  Epitome,  July  18, 
p.  11. 
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seen  each  blood  in  a  woman  of  her  age,  and  she  said  that  all  her 
friends  remarked  on  her  fine  colour. 

Here,  then,  we  have  both  constipation  and  dyspepsia  existing  with 
magnificent  blood,  and  the  reason  is  simple  :  there  is  no  uric  acid  in 
the  body,  and  there  has  been  no  introduction  in  her  food,  and 
therefore  dyspepsia  cannot  bring  it  through  the  blood. 

I  have  also  heard  from  Dr.  Mackie,  of  Nottingham,  and  others, 
of  interesting  and  successful  results  in  the  treatment  of  anaemia  in 
young  women  by  applying  my  suggestions  as  to  diet. 

I  have  recorded  the  improvements  in  my  own  blood  that 
resulted  from  leaving  off  meat,  and  later  from  leaving  off  all  t^nimal 
food  except  milk  and  cheese;  and  in  every  case  where  I  have 
altered  the  diet  for  headache,  epilepsy,  mental  depression,  or 
similar  troubles,  there  has  been  a  distinct  improvement  in  the 
condition  of  the  blood  as  one  of  the  results.  This  generally  shows 
distinctly  about  the  end  of  the  first  three  months,  and  is  greater  at 
the  end  of  six,  nine  and  twelve  months,  till  at  the  end  of  twelve  to 
eighteen  or  twenty-four  months  a  blood  which  was  at  first  under 
•4  reaches  my  own  level,  -7,  and  above  up  to  8,  and  these  people 
have,  and  continue  to  have,  a  deep  rich  colour  in  their  tongues  and 
gums  which  no  meat  eater  can  equal,  and  I  often  meet  people  who 
think  their  blood  colour  good  till  they  compare  it  with  mine. 

In  many  cases  there  is  a  fall  of  the  blood  decimal,  as  in  fig.  60, 
on  first  going  on  to  the  diet,  but  this  will  vary  with  nutrition,  and 
will  be  less  marked  where  this  is  good  and  is  adequately  maintained 
on  the  new  diet,  and  more  marked  where,  as  in  the  case  of  fig.  60, 
nutritibn  is  poor  and  not  well  kept  up  on  the  new  diet. 

Then  during  this  primary  fall  of  the  blood  decimal,  if  the  patient 
suffers  from  headaches  they  will  be  worse,  if  from  fits  they  will  be 
more  frequent  and  severe,  and  mental  depression  will  increase,  so 
that  both  patient  and  doctor  may  become  disheartened  and  give  up 
the  diet.  But  to  be  forewarned  is  to  be  forearmed,  and  by  looking 
carefully  after  nutrition  this  primary  fall  may  be  diminished,  and  as 
regards  headache,  fits  and  depression,  it  is  but  one  more  proof  that 
they  are  due  to  the  uric  acid  in  the  blood,  and  that  patient 
perseverance  in  clearing  it  out  and  keeping  it  out  will  be  crowned 
with  success. 

These  experiences  have  led  me  to  suggest  that  in  the  treatment 
of  headache,  fits,  mental  depression,  &c.,  by  diet  it  is  well  to  examine 
the  blood  every  few  weeks,  or  oftener,  so  as  to  have  a  guide  to  the 
effects  of  the  diet  on  the  excretion  of  uric  acid  and  the  amount 
passing  through  the  blood ;  such  weekly  examination  will  do  practi- 
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cally  as  well  as  a  more  frequent  examination  of  the  urine.  And  to 
facilitate  this  I  have  now  produced  a  card  for  the  approximate 
estimation  of  the  blood  decimal.*  On  this  is  a  series  of  colours, 
and  under  each  is  the  probable  blood  decimal  that  would  be  found 
in  a  case  when  the  tint  of  the  tongue,  conjunctiva  or  gums  approxi- 
mates to  that  on  the  card.  This  card  affords  a  definite  standard  of 
reference  and  a  means  of  estimating  whether  much  or  little  uric 
acid  is  passing  through  the  blood ;  in  the  former  case  the  decimal 
falls,  in  the  latter  it  rises. 

The  capillary  reflux  will  best  tell  us  the  hourly  and  daily  fluc- 
tuations of  uric  acid,  the  blood  decimal  will  give  us  the  record  of  the 
balance  of  fluctuations  over  weeks  and  months. 

The  colours  on  this  card  have  the  numbers  '8,  '6,  -4,  and  -2  under 
them,  and  it  is  necessary  to  add  to  these  *3  to  make  them  compar- 
able to  the  ordinary  standards  of  blood  quality ;  thus  '8  becomes 
1-1,  -6  is  '9,  and  so  on.  This  -3  is  arrived  at  in  the  following 
manner :  *15  of  it  is  accounted  for  by  the  fact  that  the  blood 
quality  of  those  who  have  lived  for  some  years  on  a  uric-acid-free 
diet  is  by  this  much  above  the  recognised  standards,  and  the  top 
colour  is  an  artist's  copy  of  the  gums  of  a  successful  patient.  The 
other  15  is  due  to  the  fact  that  the  standard  of  colour  comparison 
which  I  was  making  use  of  at  the  time  I  made  the  investigations 
for  this  card  is  too  dark  as  compared  with  the  present  standard  by 
about  this  quantity.  The  colour  of  the  standard  was  supposed 
not  to  alter,  but  as  a  matter  of  fact  it  had  darkened  with  age. 
A  different  standard  is  now  used  which  does  not  alter  in  colour. 
The  figures  in  this  book  obtained  with  too  dark  a  standard  must 
also  have  -3  added.  Thus  -7  becomes  1*0,  and  *2  becomes  -5,  &c. 
It  has  not  been  possible  to  alter  all  the  figures  in  the  book,  but  this 
explanation  will  put  matters  right. 

Since  the  last  edition  of  this  book  in  1903  I  have  come  upon  one 
case  in  which  a  doctor  might  possibly  have  entered  for  the  reward 
I  offered  in  the  preface  of  that  edition  ot  £5  for  every  meat  eater 
whose  colour  and  circulation  would  equal  my  own,  and  the 
following  is  the  record  given  me  by  my  friend,  Dr.  E.  G.  Horder, 
under  date  August,  1903.  He  had  been  visiting  a  sanatorium 
where  the  patients  were  fed  up  on  enormous  quantities  of  beef,  beef- 
juice,  and  milk,  and  his  friend,  the  proprietor  of  the  sanatorium, 
said  to  him,  **  You  should  come  here  for  a  few  weeks  and  let  me 

*  To  be  obtained  from  Messrs.  Bale,  Sons,  and  Danielsson,  Ltd.,  63-91» 
Great  Titchfield  Street,  W.    Price  Is.  each. 
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feed  you  up.  What  you  want  is  meat."  Dr.  Horder,  however, 
declined  the  invitation,  but  a  little  later  the  doctor  resident  at  this 
sanatorium  was  desirous  of  some  help  in  the  study  of  the  bloody 
and  Dr.  Horder  gave  hin^  some  help  with  regard  to  this,  and 
eventually  they  fell  to  testing  each  other's  blood  with  Gowers's 
haemoglobinometer.  The  resident  was  a  strong,  sturdy  man  of 
28  or  30,  living  in  the  open  air  on  beef  and  milk  with  the  patients 
at  the  sanatorium.  His  blood,  on  examination,  came  out  at  80  per 
cent.,  that  of  Dr.  Horder — who  had  been  several  years  on  uric- 
acid-free  diet — 96  per  cent.  The  resident  was  astonished  at  the 
result,  and  so  were  two  students  who  were  looking  on  at  the 
discomfiture  of  the  meat  fetish,  and  when  they  recovered  their 
breath  the  resident  said  to  Dr.  Horder,  **How  is  it  done?"  and 
Dr.  Horder  replied  by  pointing  to  himself  and  saying,  «*  Milk,"  and 
by  then  pointing  to  the  resident  and  saying,  "  Meat.'* 

He  goes  on  to  remark  that  this  resident  had  a  pulse  of  extremely 
high  tension,  so  that  even  if  he  had  been  eligible  to  compete  for  the 
*prize  on  the  score  of  blood  condition  he  w^as  clearly  not  so  on  that 
of  circulation,  and  would  be  easily  beaten  by  a  uric-acid-free  dietist 
of  a  few  years  standing. 

Anaemia  is  to-day  an  all-pervading  feature  of  life  in  London ;  it 
is  seen  on  all  sides  in  marked  and  increasing  severity,  except  in 
young  children  who  are  not  so  much  dosed  with  animal  flesh  and 
tea,  and  whose  active  metabolism  keeps  their  blood  for  a  time  free 
from  the  poisons.  Let  a  child  get  ill,  however ;  his  fires  burn  lower 
and  collsBmia  catches  him  also. 

This  general  ansemia  has  just  as  much  to  do  with  the  atmosphere 
of  a  great  city,  absence  of  oxygen,  and  the  wear  and  tear  of  modern 
life,  as  it  has  with  the  mountains  of  the  moon. 

It  has  everything  to  do  with  the  increasing  consumption  of 
animal  flesh  and  the  drinking  of  tea,  soups,  meat  juices  and 
extracts,  and  this  will  one  day  be  proved  beyond  all  doubt  by  the 
results  that  will  follow  a  reversal  of  these  habits. 

In  this  chapter  we  have  been  dealing  with  troubles  due  to 
collsBmia  found  in  association  with  slow  capillary  circulation,  sub- 
normal temperature  and  many  granules  in  the  blood.  Such 
troubles  are  therefore  relieved  by  precipitants,  but  in  curing 
chlorosis,  for  instance,  with  precipitants  we  often  produce  a  precipi- 
tation trouble,  viz.,  arthritis ;  but  diet  begun  early  in  life  will  pre- 
vent both  the  collaemic  and  precipitation  troubles  and  thus  render 
drugs  unnecessary,  and  diet  begun  early  in  life  is  always  more 
satisfactory  and  successful  than  that  begun  later. 
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CHAPTER  XIII. 


Albuminuria  and  Bbight's  Disease. 

One  of  my  first  papers  on  the  uric  acid  headache  (Practitioner^ 
March,  1886)  ends  as  follows :  **  And  further,  as  it  is  by  no  means 
uncommon  to  find  in  the  jpost-mortem  room  that  there  are  urates 
in  the  joints  of  persons  who  are  not  known  to  have  had  manifest 
gout,  and  that  such  urate  deposits  are  often  associated  with 
granular  kidneys,  hypertrophied  heart,  degenerate  vessels,  and 
cerebral  hsBmorrhage,  I  think  that  many  people  who  have  the 
forps  of  headache  and  the  history  above  described,  and  are  easily 
affected  by  butcher's  meat,  and,  indeed,  resemble  cases  of  Bright's 
disease  in  the  manifest  benefit  they  often  derive  from  leaving  it  ofif 
altogether — I  think  that  many  of  these  cases  tend  to  degenerate  in 
this  direction  as  years  go  on,  and  perhaps  finally  to  enter  the  post- 
mortem room  under  some  or  all  of  the  conditions  above  mentioned. 
So  that  1  am  inclined  to  believe  that  the  diet  treatment  of  these 
forms  of  headache  may  mean  much  more  than  the  alleviation  of 
their  pain,  and  that  if  it  is  fortunately  begun  early  in  life,  it  may 
possibly  be  the  means  of  preventing,  or  greatly  delaying,  the  more 
serious  and  fatal  developments.*' 

I  believe  now  more  strongly  just  what  I  was  beginning  to  see 
then,  that  from  the  uric  acid  headache  to  chronic  Bright's  disease 
the  only  change  is  one  of  degree. 

I  have  now  seen  quite  a  large  iiumber  of  cases  in  which  peri- 
odical sufferers  from  the  uric  acid  headache  have  come  to  suffer 
from  albuminuria  and  chronic  Bright's  disease  ;  and  I  frequently 
have  under  my  care  cases,  of  which  I  shall  give  some  notes,  and 
in  which  the  transition  from  migraine  to  morbus  Brightii  is  occur- 
ring before  our  eyes. 

The  alteration  in  my  diet  has  not  only  prevented  my  having 
a  headache  more  than  two  or  three  times  in  a  year  (in  place  of 
forty  to  fifty  times),  but  it  has  rendered  the  attacks  in  every  respect 
less  severe ;  the  coldness  of  the  skin  and  extremities  is  less,  the  pulse 
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is  almost  never  as  slow  or  of  as  high  tension  as  it  used  to  be ;  so 
that  a  rate  below  60»  or  tension  as  high  as  that  in  fig.  44,  is  quite 
rare,  and  my  general  level  of  blood  pressure  has  been  lowered  to 
a  corresponding  extent.  Thus  the  circulation  and  metabolism  in  my 
skin  and  other  important  organs  have  not  been  hindered  to  anything 
like  the  extent  they  would  have  been  had  I  continued  my  meat  diet 
during  these  years,  and  I  have  so  far  escaped  albuminuria  and 
Bright's  disease. 

I  believe  it  is  by  no  means  rare  for  sufferers  from  the  uric  acid 
headache  to  have  a  little  albuminuria  at  the  time  of  the  attack  or 
just  before  it  is  over,  and  some  have  albuminuria  with  their  bad 
attacks  but  not  with  their  slight  ones.  My  experience  in  this 
respect  is  by  no  means  singular,  as  I  notice  an  article  by  Dr.  Stewart 
Lockie,  in  the  British  Medical  Journal,  1886,  vol.  i.,  p.  1059,  on  the 
albuminuria  of  adolescence  and  headache  as  its  chief  symptom. 
He  also  mentions  the  frequent  presence  of  a  gouty  family  history 
in  these  cases. 

The  analogy  between  cyclic  albuminuria  and  migraine  is  also 
pointed  out  in  a  paper  abstracted  in  the  Epitome  of  the  British 
Medical  Journal,  June  6,  1896,  p.  89. 

Again  it  will  have  been  gathered  from  what  I  said  of  paroxysmal 
hffimoglobinuria  in  chapter  xii.,  that  I  look  upon  it  simply  as  a  par- 
oxysmal fluctuation  in  urate  excretion,  entailing  the  passage  of  an 
excess  of  uric  acid  through  the  blood.  It  is,  in  fact,  a  severe  uric 
acid  storm,  and  the  headache  in  this  case,  just  as  in  the  cases  of 
albuminuria  mentioned  above,  is  frequently  present. 

I  believe  there  are  to  be  met  with  all  gradations,  from  the  blood 
changes  of  anaemia  produced  by  uric  acid  to  the  hetero-albumin- 
aamia  (Semmola)  and  albuminuria,  and  finally  to  the  haamoglobin- 
semia  and  hffimoglobinuria  of  the  paroxysmal  disease,  the  factor 
immediately  underlying  these  blood  changes  being  a  deficient 
circulation  in  the.  skin  and  other  important  organs  of  metabolism, 
and  behind  this  again,  and  the  cause  of  subsequent  changes,  is  an 
excess  of  uric  acid  in  the  blood. 

The  obstructed  capillaries,  which  raise,  on  the  one  hand,  the 
pressure  in  the  arterial  system,  diminish,  on  the  other  hand,  the 
circulation  through  the  organs  and  tissues  of  the  body;  head- 
ache, mental  depression  and  fits  represent,  probably,  the  effects 
of  the  high  blood  pressure  on  the  intracranial  circulation,  while 
arterial  degeneration  and  h3rpertrophy  of  the  heart  are  some  of  its 
effects  on  the  vascular  system  ;  on  the  other  hand,  the  cold  skin  and 
extremities,  certain  alterations  in  the  skin  and  other  structures  up  to 
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Eaynaud*s  disease,  the  atrophied  skin  of  Bright's  disease,  and  certain 
changes  in  the  blood  and  circulating  albumens,  ranging  from  anaemia 
to  hetero-albuminaemia  and  hsBmoglobinaemia  (these  being  accom- 
panied by  diminished  formation  of  urea  just  as  we  have  seen  it 
ailing  in  fatigue  [figs.  46  and  47] ,  and  indeed  wherever,  even  in 
physiological  conditions,  there  is  an  excess  of  uric  acid  in  the  blood), 
represent  the  effects  of  the  defective  circulation  on  the  great  meta- 
bolic tissues,  where  the  combustion  of  the  body  is  carried  on. 

In  so  far  as  these  changes  are  due  to  uric  acid,  they  are  at  first 
functional  and  may  be  completely  recovered  from,  but  when  the  uric 
acid  storm  is  severe,  and  repeated  every  week  for  years,  the  inter- 
ference with  circulation  is  sufficiently  great  and  prolonged  to  pro- 
duce atrophy  and  degeneration  of  tissues,  and  then  the  full  picture 
of  Bright's  disease  gradually  unfolds  itself  and  complete  recovery  is 
no  longer  possible. 

The  only  course  now  is  to  reduce  the  metabolic  needs  of  the 
body  within  the  limits  which  atrophied  structures  may  suffice  to 
perform,  just  as  occurs  sometimes  in  phthisis,  when  a  patient  may 
last  for  years  with  only  a  lung  and  a  half,  or  less,  because  the 
respiratory  needs  of  the  body  have  been  correspondingly  reduced. 

In  saying  this,  it  must  not  be  lost  sight  of  that  external  con- 
ditions, such  as  temperature,  will  very  greatly  influence  in  one  way 
or  another  the  effects  of  uric  acid  on  the  skin  circulation ;  while  an 
internal  condition,  such  as  dyspepsia,  by  keeping  up  for  weeks  and 
months  a  more  or  less  severe  collsemia  (see  chapter  x.),  may  bring 
into  existence,  in  a  comparatively  short  time,  its  worst  effects  on 
metabolism  and  nutrition.  My  clinical  observation  leads  me  to 
believe  that  chronic  Bright's  disease  not  very  rarely  takes  origin 
in  this  way  from  chronic  dyspepsia. 

See  also  a  paper  by  Dr.  Tirard  in  the  Lancet^  1896,  vol.  iL, 
p.  377,  on  dyspepsia  as  a  predisposing  cause  of  morbus  Brightii ; 
but  it  is  far  more  than  a  predisposing  cause ;  it  is  one  link  in  a 
chain  of  causation  and  itself  also  a  result  of  collsBmia,  which  it  helps 
to  continue  and  intensify. 

The  best  proof  that  uric  acid  exerts  the  effect  on  the  vessels 
which  this  pathology  postulates  is,  I  thiuk,  to  be  found  in  the  fact 
(previously  gone  into,  chapters  ii.  and  iii.)  that  the  urinary  water 
varies  from  hour  to  hour,  and  day  to  day,  inversely  as  the  uric  add 
excreted  along  with  it,  and  the  further  fact  that  very  numerous 
drugs  which  diminish  the  uric  acid  increase  the  water,  while  others 
which  increase  the  uric  acid  diminish  the  water. 

Add  to  this  that  excess  of  uric  acid  in  the  blood  diminishes  the 
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foimaiiou  of  urea  both  in  physiology  aad  pathology,  and  determines 
the  onset  of  fatigue  (chapter  viii.,  figs.  46 — 49),  and  we  have  some 
pretty  convincing  proofs  of  its  great  and  far-reaching  powers  over 
the  metabolism  and  combustion  of  the  body. 

The  administration  of  urea  in  the  treatment  of  tuberculosis  is  an 
interesting  instance  of  the  law  that  anything  that  clears  the  blood  of 
uric  acid  acts  as  a  stimulant  to  nutrition  and  metabolism  (see 
p.  123).  It  has  been  pointed  out  that  the  urea  taken  is  not  excreted 
as  urea,  but  is  broken  up  and  metabolised  in  the  body,  and  as  far  as 
I  can  see  this  is  true,  for  though  when  I,  while  fasting  in  the  morn- 
ing, took  urea,  there  followed  an  immediate  rise  in  the  excretion,  I 
think  that  this  was  merely  due  to  stimulation,  as  there  was  a 
corresponding  rise  of  acidity,  and  that  here,  just  as  with  sugar  and 
acetic  acids  in  figs.  4  and  5  of  '*  Diet  and  Food"  the  rise  of  urea  was 
a  result  of  stimulation  and  not  a  mere  excretion  of  the  urea  swal- 
lowed ;  hence  urea  is  a  stimulant  of  nutrition  and  combustion 
because  it  clears  the  blood  of  uric  acid. 

As  some  appear  to  have  misunderstood  the  bearing  of  my 
remarks  on  the  circulation  of  the  kidney  (Sewell,  Medical  News, 
Philadelphia,  September  16,  1893),  I  may  restate  them  here. 

It  is  no  doubt  quite  true,  as  this  observer  points  out,  that 
physiological  experiment  has  shown  that  the  blood  supply  of  the 
kidney  varies  directly  with  blood  pressure  ;  but  in  these  experiments 
the  capillaries  of  the  kidney  remained  neutral,  whereas  my  point  is 
that  in  coUsemia  the  capillaries  of  the  kidney  are  not  neutral,  but, 
like  the  vessels  of  the  skin,  the  eyes,  and  the  salivary  glands,  they 
are  more  or  less  decidedly  obstructed ;  and  what  I  suggested  was 
that  this  obstruction  overcame  the  power  of  arterial  blood  pressure 
to  force  blood  through  the  kidneys,  and  the  remarks  I  have  quoted 
from  Sir  T.  Lauder  Brunton  (see  fig.  33)  show  that  this  is  his  opinion. 

Clinically  I  think  we  meet  with  scanty  urine  under  two  condi- 
tions :  (1)  when,  the  heart  being  normal,  the  obstruction  of  capillaries 
is  abnormally  great,  and  the  kidney  circulation  is  consequently  defec- 
tive ;  (2)  when  the  obstruction  of  capillaries  is  not  above  normal, 
but  the  heart  is  weak  or  diseased,  and  has  not  the  power  to  drive 
the  blood  through  them. 

The  failure  of  circulation  is,  in  both  cases,  due  to  the  fact  that 
the  heart  has  not  power  to  do  what  is  required  of  it ;  but  a  finger  on 
the  pulse  will  enable  us  to  distinguish  between  them,  for  in  the  first 
case  there  will  be  high  blood  pressure,  in  the  second  almost  none ; 
the  same  argument  applies  to  the  circulation  in  all  the  tissues  ot  the 
body,  and  I  have  already  alluded  to  it  in  connection  with  the  inci- 
dence of  Baynaud's  disease  in  girls  and  women. 
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This  also  explains  the  absence  of  dropsy  in  chronio  Bright's 
disease,  for  in  this  the  heart  at  first  hypertrophies  and  works  up  to 
its  troubles,  but  later  on  its  nutrition,  with  that  of  the  whole  body, 
suffers  severely,  it  fails  and  dilates,  and  than  retention  of  water  and 
dropsy  supervene  because  the  capillaries  in  the  kidney  and  else- 
where get  the  best  of  it. 

When  anything,  e.g.,  previous  pericarditis,  prevents  the  heart 
from  undergoing  this  conservative  hypertrophy,  the  primary  dropsy 
is  marked  and  persistent,  and  the  end  is  so  rapid  that  there  is  no 
time  for  chronic  changes  in  the  kidney  to  take  place. 

Having  thus  given  an  outline  of  the  position  I  have  been  led 
to  take  with  regard  to  the  causation  of  albuminuria  and  Bright's 
disease,  I  shall  now  give  more  in  detail  some  of  the  facts  on  which 
it  is  founded. 

In  a  paper  on  **  The  Connecting  Link  between  the  High  Tension 
Pulse  and  Albuminuria*'  {British  Medical  Journal,  1890,  vol.  i., 
p.  65),  I  mentioned  certain  points  which  seemed  to  me  of  interest 
in  connection  with  the  writings  of  the  late  Dr.  Mahomed  and  the 
late  Professor  Semmola  as  bearing  upon  the  causation  of  the 
disease,  and  suggested  that  hetero-albuminaamia,  of  which  the  latter 
writes,  and  to  which  the  kidney  lesions  found  post  mortem  are 
secondary,  gave  us  a  good  explanation  of  the  causation  both  of 
Bright's  disease  and  of  so-called  functional  albuminuria. 

I  will  now  mention  a  few  of  the  points  in  this  paper. 

Dr.  Mahomed  pointed  out  that,  though  a  high  tension  pulse  is 
a  common  and  characteristic  feature  of  Bright's  disease,  it  might 
nevertheless  be  present  for  several  years  before  there  is  any  albu- 
minuria. He  said  that  the  high  tension  and  other  signs  of  what 
he  called  the  pre- albuminuric  stage  of  Bright's  disease  were  prob- 
ably due  to  a  poison  in  the  blood,  and  I  suggested  that  many  of 
the  signs  and  symptoms  he  spoke  of  were  those  of  coll»mia,  and 
that  the  poison  he  was  in  search  of  was  probably  uric  acid. 

Dr.  Mahomed  also  showed  that  in  certain  cases  of  temporary 
albumit'uria,  about  which  I  shall  speak  at  greater  length  presently, 
the  appearance  of  the  albumin  was  preceded  and  accompanied  by 
an  increase  of  arterial  tension. 

I  then  quoted  at  length  from  the  works  of  Professor  Semmola, 
who  shows  that  the  appearance  of  albumin  in  the  urine  is  due  to 
the  presence  of  an  excess  of  diffusible  albumin  in  the  blood 
(hetero-albuminsemia),  the  kidney  lesions  found  after  death  being 
due  to  the  irritation  which  this  foreign  albumin  eventually  sets 
up  in  passing,  through  its  glomeruli  and  tubules. 
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I  pointed  out  in  support  of  Semmola's  thesis  that  Stokvis,  in  one 
of  his  experiments  with  egg  albumen,  did  produce  some  kidney  irrita* 
tion»  resulting  in  the  passage  of  serum  albumin  into  the  urine. 

That,  taking  Bright's  disease  sis  a  primary  alteration  (inflamma- 
tion) of  kidney  structure  causing  serum  albuminuria,  there  is 
nothing  to  account  for  the  excess  of  diffusible  albuminoids  in  the 
blood,  as  to  the  existence  of  which  in  nephritis  the  observations  of 
Semmola  do  not  stand  alone. 

I  further  said  that,  while  the  theory  of  primary  kidney  lesion 
quite  failed  to  account  for  the  clinical  symptoms  of  cases  of  so- 
called  *' functional"  albuminuria,  the  theory  of  primary  blood 
lesion  (hetero-albuminsemia)  might  account  for  them  completely. 

The  chief  arguments  of  Professor  Semmola  are  as  follows,  and 
I  take  them  from  the  work  of  Dr.  Labadie-Lagrave  (Urologie 
clinique  et  Maladies  des  Beins,  Paris,  1888,  p.  714,  et  seq,) : — 

(1)  The  amount  of  albumin  in  the  urine  varies  with  the  amount 
of  albumen  in  the  food,  and  not  with  the  renal  lesion  ;  therefore  the 
albuminuria  is  not  due  to  the  renal  lesion. 

(2)  The  cause  of  Bright's  disease  is  the  action  of  cold  and  damp 
on  the  skin,  but  this  cold  or  damp  in  chronic  cases  is  not  able  of 
itself  to  determine  hyperaemia  of  the  kidney;  that  is  to  say,  the 
lesion  eventually  found  in  the  kidney  is  not  the  direct  result  of  the 
action  of  cold  and  damp  on  the  skin,  therefore  there  must  be  some 
intermediary. 

(3)  This  intermediary  is  unassimilable  albumen,  certain  portions 
of  the  circulating  albumens  being  rendered  unassimilable  and 
diffusible  by  failure  in  the  metabolism  of  the  skin. 

(4)  This  unassimilable  albumen  is  eliminated  by  the  kidneys  and 
other  organs,  and  gradually  produces  irritation  and  parenchymatous 
and  interstitial  changes  in  their  structure — Bright*s  disease. 

Thus  Labadie-Lagrave  says  (previous  reference,  p.  719) :  "  Ainsi 
done :  accumulation  dans  le  sang  d'albuminoi'des  inassimilables : 
premier  fait,  et  cons^cutivement  lesions  r^nales.  Tel  serait,  d'aprSs 
Semmola,  Tenchainement  du  processus  dans  le  mal  de  Bright.'* 

He  then  points  out  that  as  a  result  of  this  doctrine  there  must 
be  from  the  outset  a  diminution  of  urea;  and  that  Semmola  has 
long  pointed  out  this  diminution,  and  the  fact  that  it  is  due  to 
diminished  formation,  as  the  amount  of  urea  in  the  blood  in  early 
Bright's  disease  is  less  than  in  healthy  blood,  so  that  there  is  no 
accumulation,  nor  is  there  any  increase  of  kreatine,  kreatinme,  or 
other  intermediate  nitrogenous  products. 

I  have  also  pointed  out  in  chapter  iv.  the  way  in  which  collsemia, 
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by  interfering  with  the  circulation  in  the  liver,  muscles,  skin,  &c., 
may  hinder  metabolism  and  lessen  the  formation  of  urea,  and  the 
further  fact  that  the  formation  of  urea,  as  well  as  the  symptoms  of 
fatigue,  can  be  controlled  by  controlling  collaamia ;  here,  indeed,  we 
have  in  fatigue  an  epitome  of  Bright's  disease ;  prolong  the  collsBmia 
over  weeks  and  months  and  we  have  to  deal  with  actual  Bright's 
disease,  which  again,  so  long  as  it  is  recent,  can  also  be  controlled 
in  exactly  the  same  way  that  fatigue  can  be,  and  with  the  same 
drugs,  or  even  the  same  metal  (mercury). 

But  this  theory  of  hetero-albuminsBmia  is  no  mere  hypothesis, 
for  Semmola  bleeds  his  patients  and  demonstrates  that  their  blood 
contains  excess  of  albumins  that  diffuse;  also  that  blood  which 
contains  this  excess  will  produce  albuminuria  when  injected  into  a 
dog,  and  this  albuminuria  will  be  proportional  to  the  amount  of 
diffusible  albumin  in  the  blood  injected. 

Labadie-Lagrave  (previous  reference,  p.  727)  further  points  out 
that  Semmola  has  shown  that  in  Bright's  disease  there  is  not  only 
ansBmia  of  the  skin,  but  that  its  glands,  epithelium  and  cells  of  the 
Malpighian  layers  have  undergone  extensive  atrophy,  this  doubtless 
carrying  with  it  great  interference  with  function  and  healthy  meta- 
bolism ;  while  in  albuminuria  due  to  other  causes,  as  morbus  cordis, 
alcoholism,  gout,  there  is  no  alteration  whatever  in  the  structure  of 
the  skin,  and  he  concludes  his  notice  as  follows :  "  TeUes  sont  les 
demiSres  recherches  toutes  r^centes  du  professeur  Semmola,  qui 
viennent  si  brillamment  k  Tappui  de  la  th^orie  dont  il  est  I'ardent 
d6fenseur**  (p.  728). 

On  this  theory  an  albuminuria  is  on  all  fours  with  a  glycosuria. 
No  alteration  of  kidney  structure  has  been  suggested  to  account  for 
the  latter.  On  the  contrary,  it  is  known  that  any  excess  of  sugar  in 
the  blood  at  once  passes  off  by  the  kidney,  and  that  this  sometimes 
causes  hypersemia  and  irritation  of  the  kidney.  On  Semmola*8 
•theory  albuminuria  is  due  to  excess  of  diffusible  albumin  in  the 
blood,  and  this,  in  its  passage  through  the  kidney,  causes  irritation 
and  nephritis. 

Lastly,  I  pointed  out  that  uric  acid  (the  poison  of  which 
Mahomed  noted  the  effects,  and  which  I  identified  from  the  clinical 
symptoms  it  produced)  might  bring  about  hetero-albuminsQmia, 
with  secondary  albuminuria  and  nephritis,  and  thus  form  the 
connecting  link  between  the  high  tension  pulse,  &c.,  of  the 
pre-albuminuric  stage,  as  observed  by  Mahomed,  and  actual 
Bright's  disease. 

I  suggested  that  uric  acid,  by  obstructing  the  capillaries  (as  it 
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does  when  it  raises  the  tension),  might  interfere  seriously  with  the 
metaholism  of  albuminoids  both  in  the  liver  and  the  skin  (which 
accords  with  Semmola's  facts  as  to  the  causation  of  hetero- 
albuminsBmia),  and  that  when  this  action  is  very  intense  we  might 
get  breaking  up  of  haemoglobin  itself,  as  in  paroxysmal  haemo- 
globinuria  (the  most  intense  condition  of  hetero-albuminaemia),  the 
symptoms  accompanying  which  I  pointed  out  are  just  those  of  a 
uric  acid  storm  (collsBmia). 

On  the  other  hand,  I  pointed  out  that  the  violent  action  of 
uric  acid  on  the  capillaries  might  account  for  that  disease  which  is 
most  nearly  related  to  paroxysmal  hsemoglobinuria,  and,  like  it,  is 
accompanied  by  marked  clinical  signs  of  coUasmia,  namely,  Ray- 
naud's disease ;  and  that  the  symptoms  of  the  pre-albuminuric 
stage,  according  to  Mahomed,  are  cold  hands  and  feet,  imperfect 
digestion,  bronchitis,  gastric  catarrh,  headache  (especially  hemi- 
cranial),  loss  of  memory,  depression,  weariness,  cloudiness  of  intel- 
lect and  hypochondriasis,  and  after  what  I  have  said  in  previous 
chapters  as  to  the  causation  of  these  symptoms  by  uric  acid  I  must 
leave  my  readers  to  judge  of  their  meaning. 

We  can  now  also  see,  in  reference  to  Semmola's  facts  as  to  the 
effects  of  cold  and  damp  on  the  skin,  that  these  may  not  only,  as  he 
supposed,  directly  contract  the  vessels  of  this  important  tissue,  but, 
by  precipitating  a  collaemia,  just  as  in  the  test-tube  (see  chapter  v.)i 
may  still  further  hamper  the  circulation,  nutrition  and  metabolism, 
especially  in  those  who  have  on  the  one  hand  much  uric  acid 
available  in  the  body,  and  on  the  other  a  heart  which  (as  so  often 
happens  in  pregnancy,  for  instance)  is  weak  relatively  to  the 
increased  work  required  of  it. 

It  seems,  then,  that  at  this  point  we  have  three  chief  theories  as 
to  the  causation  of  albuminuria : — 

(1)  That  it  is  due  to  heart  failure  (which  applies,  I  suppose,  only 
to  temporary  albuminuria,  and  not  to  Bright's  disease),  though  no 
doubt  heart  failure  may  greatly  intensify  the  evil  effects  of  collsemia 
on  nutrition  and  combustion,  as  I  shall  have  to  point  out  further  on. 

(2)  That  it  is  due  to  irritation  of  the  kidney  by  a  poison  in  the 
blood  (Mahomed). 

(3)  That  it  is  due  to  hetero-albuminaemia,  just  as  glycosuria  is 
due  to  glycffimia,  and  that  irritation  and  structural  change  in  the 
kidney  are  •secondary  (Semmola). 

And  to  this  last  I  have  added  the  suggestion  that,  while  hetero- 
albuminsBmia  may  be  due  to  the  action  of  cold  on  the  skin,  the 
obstruction  of  vessels  which   uric  acid  produces  may  bring  about 
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very  similar  effects,  or  greatly  increase  the  power  of  cold ;  and  cold, 
as  we  now  know,  does  in  its  tarn  act  as  a  precipitant  of  uric  acid. 

Then  in  the  Ouy's  HospitcU  Eeports  of  1881  we  find  Dr. 
Mahomed  speaking  of  cases  of  nephritis,  and  also  of  convalescence 
from  scarlatina,  in  which  there  is  no  albumin  while  they  are  in 
bed,  but  it  occurs  on  getting  up  and  going  out ;  and  with  reference 
to  this  he  says  (p.  416) :  *'  The  rapidity  of  the  change  is  too  great  for 
the  kidney  condition,  determining  it.to  be  a  structural  one ;  it  must 
be  functional,  or  more  probably  a  vascular  phenomenon.  The  fact 
stands,  therefore,  that  the  same  kidney,  and  that  a  diseased  one,  can 
produce  alike  normal  and  albuminous  urine."  This  observation,  it 
will  be  noted,  is  in  complete  accord  with  that  of  Semmola  quoted 
above,  that  the  albuminuria  does  not  correspond  with  the  kidney 
lesion. 

I  do  not  deny  that  certain  vascular  conditions  can  produce 
albuminuria  (notably  congestion  in  severe  morbus  cordis),  but  I  do 
deny  that  cardiac  weakness  and  congestion  account  for  the  albu- 
minuria in  the  cases  of  so-called  functional  albuminuria  (mentioned 
in  my  paper  in  the  British  MediccU  Journal^  January,  1890,  p.  65)  or 
for  temporary  albuminuria  in  cases  of  chronic  Bright's  disease,  such 
as  those  spoken  of  by  Dr.  Mahomed. 

I  also  deny  that  uric  acid  in  the  blood  directly  irritates  the 
kidney  and  produces  albuminuria  and  eventually  nephritis,  though 
I  have  no  doubt  that  an  accumulation  of  urates,  or  for  that  matter 
of  pigment  or  other  matters  in  the  kidney,  or  even  the  mere 
passage  through  it  of  sugar,  bile,  cantharides,  &o.,  may  produce 
congestion  and  slight  albuminuria,  but  that  is  in  many  ways  a 
different  matter  from  nephritis.  Urates  also  may  accumulate  to  a 
large  extent  in  the  kidney  just  as  they  do  in  the  joints  and  other 
fibrous  tissues — **  gouty  kidney  " — but  this  also  is  a  different  thing 
from  parenchymatous  and  interstitial  nephritis. 

As  to  heart  failure,  this  may  produce  congestion  of  the  kidney 
and  albuminuria.  Semmola  himself  admits  it,  but  he  points  out  that 
when  albuminuria  is  due  to  this  cause  the  blood  does  not  contain 
any  excess  of  diffusible  albumin,  which  at  once  distinguishes  cardiac 
cases  from  those  of  Bright's  disease ;  and  cardiac  kidneys  are 
generally  easily  differentiated  from  those  of  Bright's  disease  post 
mortem. 

In  transitory  albuminurias  io  apparently  healthy  subjects  not 
due  to  mechanical  causes,  in  albuminuria  in  the  course  of  maladies 
dyscrasiques,  and  in  the  albuminuria  of  convalescence  from  scarlet 
fever,  Semmola  finds  excess  of  diffusible  albumin  in  the  blood — an 
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excess  which  is  proportional  to  the  amount  of  albumin  that  is 
eliminated  in  the  urine. 

Mahomed's  theory  regarding  the  local  irritation  in  the  kidney 
produced  by  his  hypothetical  poison  as  the  cause  of  albuminuria 
and  Bright's  disease,  fails  to  explain  two  points  of  great  importance 
in  that  disease :  (1)  Semmola'e  excess  of  diffusible  albumin  in  the 
blood,  and  (2)  the  diminished  output  of  urea  which  is  generally 
acknowledged  to  accompany  or  even  precede  the  onset  of  Bright's 
disease. 

As  Semmola  remarks,  his  hetero-albuminsemia  gives  the  best 
possible  explanation  of  the  diminished  urea,  for  if  albumen  is  not 
metabolised,  but  excreted  unaltered,  the  formation  of  urea  must 
obviously  be  reduced. 

I  would  also  remind  my  readers  again  that  in  all  collsemia  there 
is  a  diminished  formation  and  excretion  of  urea,  and  that  from  my 
point  of  view  chronic  collsemia  is  equivalent  to  the  pre-albuminuric 
stage  of  Mahomed,  and  leads  inevitably  to  chronic  Bright's  disease, 
so  that  I  can  easily  account  for  the  diminished  urea. 

But  if  these  theories  fail,  let  us  see  how  far  the  theory  of  hetero- 
albuminsemia  will  carry  us  in  explaining  the  history  and  symptoms 
of  Bright's  disease. 

Semmola  says  that  anything  that  interferes  with  the  functions  of 
the  liver  or  the  skin  may  hinder  the  proper  metabolism  of  albumens 
and  produce  hetero-albuminsemia,  which  he  regards  as  the  first  stage 
in  the  causation  of  albuminuria  and  nephritis. 

I  have  suggested  that  uric  acid,  by  its  action  on  the  capillaries, 
may  interfere  in  the  way  sketched  out  above  with  the  functions  of 
the  liver,  and  by  obstructing  its  capillaries,  as  it  clearly  does  during 
an  attack  of  uric  acid  headache,  may  seriously  interfere  with  the 
functions  of  the  skin  ;  hence,  in  accordance  with  Semmola' s  reason- 
ing, it  may  produce  hetero-albuminaemia  and  albuminuria  (see  also 
chapters  iv.  and  v.). 

No  taker  of  meat  and  tea  ever  has  as  quick  a  capillary  circulation 
in  the  skin  as  he  who  abstains  from  these  poison^  ;  hence  all  takers 
of  these  are  visibly  moving  in  the  direction  of  Bright's  disease. 

I  pointed  out  in  my  paper  on  albuminuria  (previous  reference) 
that  the  theory  of  heart  failure  would  not  explain  the  cases  described 
by  Dr.  Dukes  {British  Medical  Journal,  1889,  vol.  i.),  ,in  which,  in 
association  with  high  tension  pulse,  there  was  albuminuria  when 
the  patients  were  up  and  about,  except  when  they  were  on  milk  diet, 
but  no  albuminuria  when  they  were  in  bed,  no  matter  what  diet  they 
were  given.    These  cases  differ  from  those  of  Mahomed  previously 
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mentioned,  in  that  another  factor  in  causation  (namely,  diet)  is  intro- 
duced. Mahomed's  cases  might  have  been  due  to  heart  failure, 
because  the  albumin  appeared  when  they  were  up  and  about  and 
disappeared  when  they  were  in  bed ;  but  in  Dr.  Dukes's  cases  the 
patients  might  be  up  and  about,  and  yet  have  no  albuminuria  so 
long  as  they  kept  to  milk  diet.  It  appears  to  me  to  be  nonsense 
to  say  that  the  heart  failed  on  ordinary  diet,  but  did  not  fail  on  milk. 
Again,  we  know  that  in  these  cases  there  was  no  primary  failure  of 
the  heart,  for  the  blood  pressure  was  above  normal.  Hetero-albu- 
minasmia,  however,  will  explain  these  cases  easily,  for  milk  b, 
according  to  Semmola,  the  form  of  albumen  which  requires  least 
elaboration  by  the  skin,  and  I  have  suggested  that  this  is  due  to 
the  fact  that  it  is  really  the  product  of  a  skin  gland  ;  but  the  meat 
of  ordinary  diet  introduces  some  uric  acid,  which  will  increase  the 
collsBmia  in  the  blood.  Again,  they  have  no  albuminuria  while 
in  bed,  no  matter  what  diet  is  taken,  because  the  warmth  of  the 
blankets  counteracts  the  effects  of  uric  acid,  by  preventing  the  pre- 
cipitation of  colloid  uric  acid. 

I  have  also  spoken  of  the  albuminuria  that  sometimes  follows 
a  cold  bath,  and  have  suggested  that  it  is  due  to  hetero-albumin- 
asmia  following  the  contraction  of  the  vessels  of  the  skin  by  cold, 
more  or  less  aided  by  uric  acid,  which  is  generally  in  excess  in  the 
urine  and  blood  in  the  morning  hours ;  heart  failure,  again,  seems 
to  me  an  inadequate  explanation,  as  the  heart  has  just  had  the 
benefit  of  a  night's  rest  and  recuperation. 

Again,  in  Dr.  Dukes's  cases  the  albumin  is  excreted  in  greater 
quantity  after  meals,  especially  after  breakfast,  than  at  oth^  times 
of  the  day.  Why  should  the  heart  fail  in  the  morning  after  break- 
fast more  than  at  any  other  time  ? 

In  a  more  recent  paper  {Lancet,  1891,  vol.  ii.,  p.  1327)  Dr.  Dukes 
attributes  the  albuminuria  of  adolescence,  and  the  Bright's  disease 
into  which  he  thinks  it  may  eventually  develop,  to  more  or  less 
chronic  congestion  of  the  kidney ;  but,  as  before  remarked,  a  con- 
gestion of  the  kidney  will  not  explain  an  excess  of  diffusible  albumin 
in  the  blood  or  a  diminished  formation  of  urea. 

My  explanation  of  Dr.  Dukes's  cases  is  coUaBmia  producing 
obstructed  vessels  and  high  blood  pressure,  hampering  the  func- 
tions of  the  liver  or  skin,  or  both,  producing  hetero-albuminaBmia 
and  albuminuria;  and  the  albuminuria  is  most  marked  at  those 
hours  at  which,  in  the  natural  physiological  cycle,  the  collsemia 
is  most  intense,  the  pulse  slowest,  and  the  urinary  water  lowest 
(see    figs.    2   and  3).      Dr.    Saundby  points   out    (^*  Lectures  on 
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Bright's  Disease,"  p.  15)  that  in  Bright*s  disease  also  the  albu- 
minuria is  greatest  after  meals,  and  especially  after  breakfast, 
and  where  I  have  been  able  to  examine  the  point  this  has  cer- 
tainly been  the  case;  so  that  these  ** functional"  cases  resemble, 
in  this  respect  at  least,  the  organic  disease,  and  I  for  one  am 
quite  ready  to  belieye  that  they  may  pass  into  it. 

On  the  other  hand,  a  mechanical  albuminuria,  or  one  due  to 
actual  lesion  of  kidney  structure,  does  not  show  this  increase  after 
breakfast. 

It  is  interesting  to  note  that  a  precisely  similar  relation  to  morn- 
ing hours  is  found  in  glycosuria  and  diabetes,  and  no  doubt  from  the 
same  cause ;  and,  as  we  shall  see  in  the  next  chapter,  an  allowance 
of  bread,  which  if  taken  at  breakfast  will  cause  or  increase  glyco- 
suria, will,  if  taken  later  in  the  day,  produce  no  such  effect. 

Dr.  Dukes  considers  that  this  albuminuria  of  boys  is  dependent 
on  some  condition  of  the  vasomotor  system,  but  he  overlooks  the 
fact,  or  at  least  gives  no  explanation  of  it,  that  the  vasomotor 
system  is  quite  happy  in  any  position,  vertical  or  horizontal,  so  long 
as  the  boys  only  take  milk. 

Again,  he  tells  us  that  these  boys  very  often  faint  or  feel  faint 
in  the  morning  hours,  and  that  this  is  so  common  a  symptom  of 
albuminuria  that  it  at  once  leads  him  to  examine  the  urine;  but 
surely  after  what  has  now  been  said  on  the  circulation  in  previous 
chapters  we  want  nothing  more  to  tell  us  that  these  boys  have  high 
blood  pressure,  that  their  high  blood  pressure  is  due  to  coUaamia, 
and  that  it  is  highest  in  the  morning  hours  because  the  colIsBmia  is 
then  greatest  (see  figs.  38—43). 

And  every  word  that  I  have  said  in  previous  chapters  on  the 
effects  of  collasmia  on  circulation,  nutrition,  and  combustion,  on 
anaemia,  hsemoglobinsBmia,  hetero-albuminsemia,  and  shall  have  to 
say  of  glycsBmia,  applies  to  those  cases  of  albuminuria  of  boys,  and 
explains  completely  every  fact  with  regard  to  their  causation. 

They  are  boys  of  the  upper  classes  unwisely  fed  on  a  great 
excess  of  animal  flesh  ;  they  are  coming  to  the  end  of  their  period 
of  most  active  growth  (sixteen)  and  are  getting  some  collsemia,  just 
as  their  sisters  do  a  year  or  two  earlier,  and  the  intensity  of  this 
collsBmia  will  be  proportional  to  the  amount  of  meat  they  have 
eaten,  and  the  greatness  of  their  falling  off  in  developmental 
activity ;  and  any  febrile  disease  coming  at  this  time,  and  followed 
by  post-febrile  collsemia  may  precipitate  this  condition. 

The  collsBmia  causes  slow  capillary  reflux  and  high  blood 
pressure,  and  this  may  cause  more  or  less  heart  failure  or  fainting 
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in  the  morning ;  but  collaemia  with  heart  failure  means,  as  we  have 
already  seen  in  the  case  of  Eaynaud's  disease,  combustion  which  is 
very  defective  indeed. 

This  defective  combustion  is  completely  upset  by  the  albumens 
of  meat,  but  is  still  equal  to  the  combustion  of  the  albumens  of 
milk ;  the  meat  albumens,  however,  produce  hetero-albuminaemia 
and  albuminuria,  and,  if  the  real  cause  is  not  detected  and  treated, 
may  lead  on  to  Bright's  disease. 

Practically,  all  conditions  in  which  the  capillary  reflux  is  slow 
and  the  blood  pressure  more  or  less  high  in  consequence  are  con> 
ditions  of  defective  combustion,  and  this  defective  combustion  will 
be  greatly  increased  by  heart  failure  if  it  occurs. 

I  most  strongly  advise  those  whose  children  suffer  from  any 
such  troubles,  and  have  well-marked  slowing  of  the  capillary  reflux, 
to  waste  no  time  in  clearing  the  blood  of  the  poison  which  prevents 
its  circulation.  Uric  acid  can  be  diminished,  and  if  this  relieves  and 
cures  we  may  conclude  that  the  vasomotor  nerves  or  other  organic 
factors  were  unimportant. 

Some  talk  of  functional  albuminuria  and  define  it  as  albuminuria 
in  the  apparently  healthy.  It  appears  to  me  that,  apart  from  irrita- 
tion by  urates  or  oxalates,  albuminuria  in  the  apparently  healthy  is 
quite  rare.  I  scarcely  remember  to  have  seen  a  single  case  in  which 
there  were  not  well-marked  signs  of  defective  circulation,  such  as 
slow  capillary  reflux,  high  blood  pressure,  and  some  alteration  of  the 
sounds  of  the  heart.  In  most  cases  also  there  is  more  or  less 
anaemia  and  a  history  of  headache,  vertigo,  or  depression. 

I  see  plenty  of  albuminuria  in  schoolboys  and  undergraduates, 
but  always  accompanied  by  signs  of  coUsBmia,  and  often  by  those 
of  heart  failure  as  well.  In  some  cases  the  collaemia  accounts  for 
nearly  everything,  in  others  the  weak  heart  is  the  larger  factor. 
In  the  former  case  a  change  to  a  correct  diet  suffices  to  cure,  but  in 
the  latter  you  may  quite  fail  unless  you  get  the  heart  strong,  and 
this  it  is  not  always  possible  to  do ;  so  that  in  the  albuminuria  of 
adolescents,  just  as  in  the  full  picture  of  Bright*s  disease,  the  presence 
of  weakness  of  the  heart  or  morbus  cordis  makes  the  prognosis  less 
hopeful. 

Now  let  us  look  at  the  etiology  of  acute  Bright's  disease.  The 
late  Sir  W.  Eoberts  says  (**  Urinary  and  Renal  Diseases,"  4th  Ed., 
p.  471) :  "  That  complex  of  impressions  which  is  familiarly  known 
as  taking  cold  is  the  common  cause  of  Bright's  disease  in  its  acute 
form  "  ;  and  in  common  with  other  writers  he  mentions  also  scarla- 
tina and  alcohol. 
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After  what  I  have  said  in  previous  chapters  it  is  unnecessary 
again  to  point  out  the  way  in  which  all  these  factors  act  in 
producing  a  fluctuation  in  the  excretion  of  uric  acid,  the  fluctuation 
resulting  in  the  production  of  more  or  less  severe  coUsBmia,  which 
brings  about,  we  are  supposing,  hetero-albuminsBmia,  albuminuria, 
and  nephritis. 

I  do  not  deny  that  high  blood  pressure  and  obstructed  capil- 
laries, which  interfere  with  the  circulation  in  the  kidney  and 
produce  scanty  urine,  do  probably,  to  some  extent,  also  interfere 
with  its  nutrition,  and  that  where  such  high  pressure  is  frequently 
present  the  interference  with  nutrition  may  be  carried  to  the  extent 
of  producing  structural  change ;  but  granting  all  this  we  are  no 
nearer  to  the  explanation  of  Semmola's  facts — the  excess  of 
diffusible  albumin  in  the  blood  and  the  diminished  formation  of 
urea  in  Bright's  disease. 

It  has  over  and  over  again  been  pointed  out  that  we  have  to  deal 
with  diminished  formation,  not  with  diminished  excretion  of  urea ; 
now  a  primary  kidney  lesion  cannot  possibly  account  for  deficient 
formation,  though  defective  combustion  accounts  for  it  completely, 
and  defective  combustion  is  seen  in  miniature  almost  every  day  in 
physiology,  and  fig.  3  shows,  I  think,  that  the  rise  of  urea  that 
follows  breakfast  is  less  rapid  and  marked  than  that  which  follows 
lunch,  not  because  lunch  is  a  better  meal  than  breakfast,  but 
because  metabolism  and  combustion  are  held  down  throughout  the 
morning  by  the  collaemia  represented  in  the  large  excretion  of  uric 
acid  in  the  same  figure.  Hence,  of  course,  there  is  an  increase  of 
albuminuria  in  these  same  morning  hours. 

And  it  is  possible  by  administering  to  a  patient  a  test  meal  and 
watching  the  hourly  excretion  of  urea  that  follows,  as  is  done  in 
physiological  conditions  in  the  figures  of  my  book  on  **Diet  and 
Food,**  to  gauge  with  considerable  accuracy  the  activity  of  meta- 
bolism and  combustion  in  that  patient's  body. 

Then  we  shall  also  see  in  the  cases  that  follow  that  albumin 
diminishes  and  urea  rises  in  pretty  definite  and  precise  relation  to 
the  quickening  of  the  capillary  reflux  and  the  reduction  of  blood 
pressure,  and  I  shall  be  interested  to  see  how  those  who  hold  to 
the  theory  of  kidney  lesion  can  explain  these  facts.  Let  them  tell 
us,  if  they  can,  why  iodides  and  mercury  will  cure  a  kidney  lesion, 
while  citrate  of  potash  makes  it  worse ;  why  2  oz.  of  bread  cause 
glycosuria  at  breakfast  while  4  oz.  do  not  at  dinner. 

In  the  Wien,  klin.  Bund,,  January,  1895,  the  late  Professor 
Semmola   again  puts  forward  some    of    the  main  points  of .  his 
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important  researches,  such  as  the  fact  that  the  subcutaneous  injec- 
tion of  egg  albumen  in  dogs  causes  albuminuria,  which  is  not  at  first 
attended  by  any  histological  changes  in  the  kidney,  and  draws  the 
conclusion  that  egg  albumen  can  pass  through  the  kidney  without 
there  being  any  lesion  of  its  epithelium.  But  continue  the  passage 
of  albumen  through  the  kidney  for  more  than  forty-eight  hours  and 
hyperaBmia  and  progressing  chronic  nephritis  ensue. 

Here  we  have  produced  experimentally  exactly  what  we  see 
occurring  almost  daily  before  our  eyes  in  Nature ;  thus  a  man  may 
have  migraine  every  week  for  a  long  time  and  the  passing  of  a  little 
albumin  for  a  few  hours  at  the  worst  part  of  the  attack  may  produce 
no  change  in  his  kidney  whatever;  but  if  his  collaBinia  becomes 
more  chronic,  and  if  the  albuminuria  is  continued  from  day  to  day 
or  even  week  to  week,  the  result  is  different.  The  patient  perhaps 
teUs  you  that  during  the  last  month  or  two  his  headaches  have 
been  more  frequent  and  severe,  and  you  examine  his  urine  and  find 
distinct  evidence  of  kidney  lesion. 

In  these  two  months  the  change  has  been  made  from  functional 
to  organic,  from  migraine  with  temporary  albuminuria  to  Bright's 
disease  with  chronic  albuminuria,  and  though  we  can  still  control 
the  uric  acid  and  the  hetero-albuminsemia  and  functional  albu- 
minuria, the  high  blood  pressure  and  the  headaches  it  produces, 
we  cannot  put  back  the  damaged  kidney  structure  or  prevent  the 
passage  of  serum  albumen  through  its  injured  tissues,  or  reinstate 
in  their  original  integrity  the  skin,  muscles,  liver,  &c.,  the  great 
metabolic  tissues,  which  are  similarly  damaged. 

So  far  as  they  are  functional,  true  pathology  gives  us  power  to 
control  these  cases,  and  even  the  kidney  lesions  tend  to  repair  them- 
selves if  the  cause  of  irritation  is  removed  before  the  damage  is 
-too  great. 

Combustion  here  again  explains  what  a  mere  local  kidney  lesion 
theory  cannot,  namely,  why  the  result  continues  after  the  cause  has 
ceased  to  act,  why  the  acute  disease  passes  on  into  chronic  when 
the  cold,  wetting,  or  other  cause  which  originated  the  acute  disease 
has  passed  away. 

But  a  fire  that  has  been  nearly  put  out  by  water  will  bum  low 
for  a  long  time  after  the  water  has  dried  up,  and  so  will  the  human 
fire  that  coUaemia  has  nearly  extinguished,  especially  when,  owing  to 
large  collections  of  urate  in  the  body,  the  collsemia  can  be  kept  in 
constant  operation  for  months  and  months. 

.  Semmola  also  points  out  that  the  amount  of  albumin  eventu- 
ally excreted  in  these  experimental  injections  corresponds  in  no 
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way  with  the  amount  of  albumen  injected,  nor  yet  with  the  extent 
of  the  kidney  lesion,  but  rather  with  a  change  in  the  composition 
of  the  blood  itself,  which  makes  the  serum  albumen  morbidly 
diffusible;  in  other  words,  the  continued  injection  into  the  skin 
of  an  abnormal  albumen  eventually  brings  about  such  changes  in 
metabolism  and  nutrition  that  the  blood  serum  itself  becomes 
imperfectly  elaborated  or  metabolised,  and  in  consequence  abnor- 
mally diffusible. 

In  any  case  the  quantity  of  albumin  excreted  in  Bright's  disease 
depends  on  these  blood  conditions,  and  not  at  all  on  the  extent  of 
the  kidney  lesion,  just  as  in  paroxysmal  hsemoglobinuria  we  get  an 
enormous  quantity  of  albumin  with  blood  changes,  but  no  kidney 
changes  in  proportion  to  it. 

On  the  other  hand,  in  the  case  of  direct  kidney  lesions,  such  as 
those  produced  by  cantharides,  the  amount  of  albumin  is  small 
compared  with  the  kidney  lesion. 

Semmola  says  that  continued  injection  of  egg  albumen  eventu- 
ally produces  albuminuric  retinitis,  and  that  true  Bright's  disease  can 
be  artificially  produced  in  this  way  (from  my  point  of  view  this  would 
be  equivalent  to  putting  out  the  fire  by  too  much  coal) ;  also  that  in 
acute  infectious  diseases,  toxic,  rheumatic  and  gouty  dyscrasies,  the 
albuminuria  is  due  to  modifications  in  the  diffusibility  of  the 
albumin  of  the  blood. 

The  facts  with  regard  to  the  presence  of  these  diffusible  albu- 
mins in  the  blood  of  Bright's  disease,  or,  at  least,  in  certain  stages 
of  Bright's  disease,  seem  to  be  confirmed  by  the  researches  of 
Ereund,  and  have  been  accepted  by  Vulpian,  Labadie-Lagrave,  and 
others  I  have  quoted.  But  I  shall  have  more  to  say  on  these  points 
when  I  come  to  deal  with  cases. 

Now,  cold  raises  acidity,  fever  raises  acidity,  most  alcoholic 
drinks  raise  the  acidity,  and  these  last,  acting  over  long  years, 
retain  in  the  body  large  quantities  of  urate,  which  provide  the 
material  for  eventual  chronic  and  severe  collsemia  in  old  age  or 
other  failure  of  nutrition ;  and  this  collsemia  is  to  my  mind  the 
cause  of  the  chronic  nephritis  so  often  found  in  the  post-mortem 
room  with  chronic  gout  (see  Dr.  Norman  Moore,  St  Bartholomsw*8 
Hospital  Beports,  vol.  xxiii.,  p.  289).  Further,  the  excess  of  urates 
which  under  these  conditions  passes  into  the  blood  and  out  in  the 
urine  is  the  cause  of  the  gravel  and  calculus  so  frequently  met  with 
in  the  declining  years  of  life  (compare  also  case  mentioned  on  p.  49). 

But  where  the  collsemia  is  more  sudden  and  severe,  e.g.,  when 
it  results  from  sudden  severe  chill  (a  case  under  my  care  got  his 
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disease  by  being  called  from  the  sfcoke-hold  of  a  steamer  to  stand 
twelve  hours  or  more  on  deck,  where  he  got  wet  through  in  five 
minutes  and  had  to  remain  so),  it  may  produce  not  only  hetero- 
albuminaemia,  but  the  urate  may,  as  I  have  suggested,  acting  in 
sequence  to  the  chill,  attack  also  the  red  cells  and  cause  hssmo- 
globinaemia  and  haemoglobinuria,  and  it  appears  that  in  some  cases 
paroxysmal  haamoglobinuria  has  formed  the  starting  point  of  acute 
Bright's  disease  {Lancet,  1889,  vol.  ii.,  p.  1007). 

With  regard  to  the  causation  of  paroxysmal  hsemoglobinuria, 
the  late  Sir  W.  Roberts  says  {loc.  cit,  p.  162) :  **  Most  observers 
are  now  agreed  that  the  solution  of  haemoglobin  in  the  serum  pre- 
cedes its  appearance  in  the  urine,  and  that  the  symptoms  of  kidney 
affection  which  are  sometimes  present  are  due  to  the  irritation 
produced  by  the  passage  of  the  haemoglobin  through  these  organs." 

Here,   then,   in   the  case  of    paroxysmal  haemoglobinuria  the 
whole  of  Semmola's  contention  is  quietly  admitted ;    first  of  all 
that  the  escape  of  the  blood  constituents  in  the  urine  is  due  to* 
their  breaking  up  in  the  circulation  itself,  and  second,  that  their 
passage  through  the  kidney  causes  irritation  in  that  organ. 

If  it  is  granted  that  in  place  of  such  violent  and  temporary 
destruction  of  blood  elements  we  may  have  severe  hetero-albu- 
minsemia  lasting  continuously  over  several  days  (less  intense,  but 
of  longer  duration),  may  we  not  see  in  this  the  causation  of  acute 
Bright's  disease  as  it  is  met  with  clinically?  And  there  is  no  diffi- 
culty in  granting  this,  as  numerous  observers  (notably  Dr.  Stephen 
Mackenzie,  Lancet,  1884,  vol.  i.,  p.  243)  have  seen  albuminuria  both 
preceding  and  following  the  haemoglobinuria. 

Further,  the  albuminurias  which  accompany  migraine,  epilepsy, 
or  convalescence  from  acute  disease,  all  conditions  in  which  there  is 
often  the  most  obvious  and  severe  collaemia,  and  of  which  paroxys- 
mal haemoglobinuria  is  a  mere  exaggeration,  almost  of  themselves 
suffice  to  demonstrate  that  the  association  of  albuminuria  with 
collaemia  is  no  accident ;  and  when  we  consider  that  even  in  physio- 
logy uric  acid  controls  the  formation  of  urea,  we  can  at  once  under- 
stand the  fall  of  urea  as  seen  in  the  above  functional  troubles  as  well 
as  that  which  is  so  marked  a  feature  of  the  onset  of  Bright's  disease. 

In  Bright's  disease  we  shall  also  see  that  when  we  clear  the 
blood  of  uric  acid  and  allow  combustion  to  go  on  freely,  the  albu- 
min diminishes  in  proportion  as  the  urea  increases,  so  that  there  is 
no  room  for  doubt  as  to  the  relation  between  these  two  substimces. 

The  following  case  throws,  I  think,  some  light  on  the  causation 
of  albuminuria  in  the  way  I  am  suggesting,  by  the  action  of  cold  or 
uric  acid  or  both  on  the  vessels  of  the  great  metabolic  tissues : — 
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£.  H.,  aged  44»  a  patient  of  Dr.  Tomson,  of  Lutoi;),  Beds,  to 
whom  I  am  indebted  for  the  history  of  the  attacks. 

Complains  of  attadis  of  '*  liver  **  every  three  months  or  oftener, 
accompanied  by  extreme  mental  depression,  shivering  and  retching, 
followed  by  a  rise  of  temperature.  Subject  to  these  attacks  as  long 
as  he  can  remember. 

Had  fits  at  5  and  12  years  of  age. 

His  mother  died  of  phthisis  at  the  ajge  of  50. 

His  father  is  still  alive  and  well,  age  83. 

Two  brothers  (one  an  imbecile)  and  one  sister  died  of  phthisis. 

One  sister  has  functional  twitching  and  contractions  of  the 
muscles  of  both  arms. 

Other  members  of  the  family  exhibit  evidences  of  an  insane 
neurosis. 

Patient  was  operated  on  for  anaf  fistula  in  1892. 

The  following  is  Dr.  Tomson's  account  of  an  attack  he  saw  in 
December,  1892  :— 

**  Condition  distinctly  hysterical ;  throws  himself  about  on  the 
couchy  and  repeatedly  cries  out  *  Oh,  I'm  so  bad  !  Oh,  I'm  so  bad  ! ' 
A  constant  restlessness.  He  shivers,  and  the  teeth  chatter ;  occa- 
sional retching,  but  nothing  brought  up ;  pulse  108 ;  artery  con- 
trtbcted,  high  tension,  temperature  just  under  100^  F.,  liver  much 
enlarged,  three  fingers'  breadth  below  the  ribs.  Urine  high  coloured ; 
no  albumin. 

**  In  this  condition  he  remains  for  two  or  three  days  and  then 
gets  better.  The  more  noticeable  features  are  the  rapid  enlargement 
of  the  liver,  and  its  equally  rapid  subsidence  at  the  termination  of 
the  seizure,  and  the  intense  misery  of  the  patient.  He  has  severe 
attacks  like  this  about  every  three  months,  and  less  severe  attacks 
between  times." 

When  I  saw  him  he  told  me  that  he  had  a  headache  on  the 
previous  day,  which  began  at  11.80  a.m. 

His  pulse  was  only  54,  and  both  to  finger  and  sphygmograph 
showed  extremely  high  tension  ;  the  first  sound  of  the  heart  was 
prolonged  or  reduplicated  between  the  apex  beat  and  the  sternum, 
and  the  second  sound  was  loud;  he  had  thus  both  the  cardiac 
and  arterial  signs  of  high  tension.  The  liver  dulness  was  not 
enlarged,  and  its  edge  could  not  be  felt ;  and  now  we  come  to  a 
point  of  very  great  interest.  The  urine  which  he  passed  here 
(12  noon)  was  high  coloured  and  specific  gravity  1020,  contained  a 
large  quantity  of  albumin,  4  per  1,000  (Esbach),  and  no  sugar. 
Under  the  microscope  it  showed  numerous  oxalate  crystals  and  a 
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few  casts,  hyalioe  and  slightly  granular.    This  was  the  first  time 
albumin  had  been  noticed  in  his  urine. 

Let  us  try  to  group  these  symptoms  and  estimate  their  meaning. 
Obstructed  capillaries  and  high  blood  pressure  are  shown  in  the 
attack  described  by  Dr.  Tomson,  in  the  condition  of  the  pulse,  the 
shivering  and  teeth  chattering,  the  high  coloured  and  probably 
scanty  urine.  The  hysterical  conditions  on  the  one  hand  and  the 
mental  depression  on  the  other  are  the  efifects  of  the  alterations  in  the 
intracranial  circulation,  as  I  have  already  explained  in  chapter  viii., 
just  as  the  shivering  may  be  the  effect  of  the  deficient  circulation  in 
the  skin ;  I  have  myself  had  just  such  shivering  or  slight  rigors  in 
ray  attars  of  uric  acid  headache  when  they  used'  to  be  severe.  All 
these  conditions  are  temporary, and  periodic,  and  therefore  probably 
not  organic. 

What  is  the  meaning  of  the  marked  enlargement  of  the  liver  ? 
I  suggest  that  it  is  a  venous  congestion  or  hyperemia  due  to  failure 
of  the  heart  in  its  effort  to  overcome  the  capillary  obstruction; 
when  I  saw  this  patient  there  was  very  high  blood  pressure,  but  the 
pulse-rate  was  only  54  ;  there  was  therefore  no  sign  of  heart  failure, 
and  with  this  there  was  no  enlargement  of  the  liver.  But  in  the 
attack  described  by  Dr.  Tomson  the  pulse-rate  was  108,  and  yet  he 
says  the  tension  was  high.  Such  a  pulse-rate  with  high  blood 
pressure  almost  certainly  means  heart  failure,  and  it  is  possible  that 
the  vessels  of  the  lungs  were  greatly  obstructed  (see  chapter  ix.), 
and  that  this  told  specially  on  the  right  heart  and  the  liver. 

What  was  the  cause  of  the  high  blood  pressure?  Excess  of 
uric  acid  in  the  blood ;  the  urine  was  highly  coloured  and  probably 
scanty,  and  we  know  that  the  urinary  water  is  inversely  as  the 
uric  acid  excreted  along  with  it ;  therefore  there  was  an  excess  of 
uric  acid  in  the  urine  and  probably  also  in  the  blood.  I  look  upon 
these  so-called  *'  liver  '*  attacks  as  uric  acid  storms  almost  if  not 
quite  identical  with  my  attacks  of  uric  acid  headache  ;  and  in  these 
attacks  I  have  often  noticed  some  distinct  evidence  of  more  or  less 
temporary  congestion  of  the  liver,  such  as  pain,  weight,  fulness,  or  a 
feeling  of  heat  or  tension  in  the  right  hypochondrium,  and  these 
sensations  are  at  their  worst  when  blood  pressure  is  greatest. 

Now  we  come  to  the  trouble  at  the  time  I  saw  him ;  again  the 
signs  of  obstructed  capillaries  and  high  blood  pressure  were  most 
marked  in  the  heart  and  arteries;  there  was  a  headache,  doubtless 
the  result  of  this  tension  on  th6  previous  day,  and  the  urine 
contained  a  quantity  of  albumin,  together  with  some  casts  and  some 
oxalates.  It  was  free  from  albumin  a  day  or  two  before,  and 
became  again  free  from  albumin  a  day  or  two  later. 
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We  have  here  ahnost  completed  the  picture,  not  of  paroxysmal 
hsemoglobinuria,  bat  of  the  next  thing  to  it,  paroxysmal  albumin- 
uria. 

Now  the  point  on  which  the  whole  of  this  chapter  hinges  is  the 
way  in  which  this  albuminuria  was  produced ;  let  us  look  closely  at 
the  meaning  of  the  accompanying  symptoms. 

A  urine  of  high  colour  and  specific  gravity,  and  therefore  almost 
undoubtedly  containing  some  excess  of  uric  acid.  Again,  we  have 
seen  in  the  previous  chapter  that  oxalates  may  mean  the  simul- 
taneous excretion  of  intestinal  putrefactive  products  (sulphuretted 
hydrogen)  with  an  excess  of  urates  ;  so  that  here  we  have  indepen- 
dent evidence  that  an  excess  of  urates  was  excreted ;  but  why  was 
there  intestinal  putrefaction  ?  Because  the  vessels  of  the  intestines, 
like  all  vessels  in  the  body,  were  obstructed  by  the  very  uric  acid 
which  was  passing  in  excess  in  the  urine.  We  know  that  the 
vessels  were  obstructed  on  the  day  before  the  albuminuria,  because 
high  blood  pressure  was  the  probable  cause  of  the  headache  from 
which  the  patient  told  us  that  he  suffered . 

Here  is  very  strong  evidence  of  the  presence  of  high  blood  pres- 
sure and  obstructed  capillaries,  and  evidence  that  these  had  been 
present  for  at  least  twenty-four  hours  before  I  saw  the  patient  and 
found  albuminuria.  We  have  also  evidence  that  these  capillaries 
were  obstructed,  owing  to  the  presence  of  an  excess  of  uric  acid 
in  the  blood. 

We  have  seen  in  previous  chapters  that  excess  of  uric  acid  in  the 
blood  may  not  only  account  for  the  blood  changes  of  anaemia,  but 
also  for  those  of  paroxysmal  haamoglobinuria,  and  we  know  that 
albuminuria  may  precede  and  follow  hsemoglobinuria,  so  that  it  is 
extremely  probable  that  hsemoglobinsemia  and  hsemoglobinuria  are 
but  more  advanced  stages  of  hetero-albuminaemia  and  albuminuria. 

I  am  suggesting  that  the  chain  of  causation  in  the  case  of  this 
albuminuria  was  as  follows :  a  uric  acid  storm  or  fluctuation  of 
excretion  resulting  in  coUsemia,  general  obstruction  of  capillaries, 
deficient  circulation  in  the  skin,  liver,  intestines,  and  other  organs 
of  metabolism ;  as  a  result  of  this,  retrograde  changes  in  the  albumens 
of  the  blood  and  tissue  fluids  (hetero-albuminsemia  of  Semmola), 
which  in  some  cases  go  on  to  hsemoglobinsemia,  but  in  this  case 
stopped  short  at  hetero-albuminsemia  and  albuminuria. 

Some  may  say,  **  You  spoke  of  congestion  of  the  liver  just  now ; 
why  may  not  a  congestion  of  the  kidneys  similarly  produced  account 
for  the  albuminuria  ?  " 

First  of  all,  at  the  time  of  this  albuminuria  there  was  no  evidence 
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of  congestion  of  the  liver,  and  again,  even  if  we  grant  that  there  was 
congestion  of  the  kidneys,  that  would  not  account  for  all  the  con- 
ditions ;  suppose  that  instead  of  stopping  short  at  albuminuria  the 
attack  had  gone  on  to  hsBmoglobinuria^  how  could  any  congestion  of 
the  kidneys  account  for  the  destruction  of  a  million  red  cells  in  the 
blood  stream  itself  ? 

No  doubt  in  congestion  of  the  kidneys  due  to  morbus  cordis,  for 
instance,  one  gets  a  trace,  even  a  considerable  cloud,  of  albumin,  but 
not  as  much  as  in  this  case,  4  per  1,000. 

No  congestion  of  the  kidneys  can  account  either  for  hasmoglobin- 
uria  or  the  hetero-albuminsamia  of  Semmola ;  any  such  explanation 
therefore  falls  to  the  ground. 

The  relation  of  such  a  case  to  those  of  eclampsia,  recorded  in 
the  Lancet,  1901,  vol.  ii.,  p.  1610,  is  too  obvious  to  need  further 
explanation ;  all  these  conditions  are  uric  acid  storms,  in  which  in 
some  oases  the  headache,  in  others  the  nervousness  or  depression, 
and  in  still  others  the  albuminuria  or  hsemoglobinuria,  are  the  most 
prominent  symptoms,  as  in  the  most  interesting  cases  previously 
referred  to,  recorded  by  Dr.  Atlee,  and  in  the  case  which  he  men- 
tions as  being  under  my  care,  fits  occasionally  replaced  headache 
and  nervousness. 

Taking  the  view  that  this  patient's  troubles  were  of  the  nature  of 
paroxysmal  albuminuria,  and  due  to  recurrent  uric  acid  storms,  the 
obvious  indication  was  to  reduce  the  uric  acid  income  and  forma- 
tion; I  accordingly  suggested  a  considerable  reduction  in  the 
amount  of  meat  and  animal  food,  and  I  believe  he  went  beyond 
my  suggestions  and  changed  the  diet  completely.  In  the  first 
six  months  after  this  change  of  diet  he  had  no  attack  of  '*  liver,*' 
no  albuminuria,  and  was  in  many  other  respects  much  better, 
and  a  later  report  said  that  he  had  not  had  an  attack  for  more 
than  a  year. 

Thus  tbe  treatment  seems  to  have  had  the  same  effect  that  it 
had  in  myself — with  the  removal  of  the  cause  the  effect  disap- 
peared. And  this  is  another  point  on  which  I  wish  to  lay  special 
stress,  namely,  that  when  the  diagnosis  of  uric  acid  disease  has 
been  well  and  properly  made,  treatment  of  the  uric  acid  should 
without  fail  effect  a  cure.  On  the  other  hand,  an  intentional 
increase  of  the  uric  acid  should  equally  without  fail  make  the 
symptoms  worse. 

Further,  it  is  a  distinguishing  mark  of  these  metaboUc  albu- 
minurias that  they  are  greatly  influenced  by  diet,  that,  as  pointed 
'^ut  by  Semmola  and  others,  the  amount  of  albumin  excreted  is  to 
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^a  considerable  extent  proportional  to  the  amount  ingested,  and  that 
by  reducing  this  amount  and,  further,  by  taking  it  in  a  form  which 
is  easily  assimilated  (milk,  Semmola),  these  albuminurias,  so  long  as 
they  remain  functional,  can  be  greatly  reduced  or  cured ;  and  the 
-experiences  of  Dr.  Dukes  quoted  above  confirm  what  I  am  saying. 

The  parallel  between  an  albuminuria  and  a  glycosuria  is  here 
again  absolute ;  both  in  their  early  stages  are  functional,  and  in 
both  during  this  stage  the  whole  of  the  albumin  or  sugar  can 
be  removed.  Later  there  is  a  residue  in  both  cases  which  neither 
^iet  nor  drugs  will  sufSce  to  remove ;  in  the  interval  some  of  the 
great  metabolic  tissues,  being  continually  exposed  to  the  results 
of  defective  circulation,  have  undergone  atrophy  and  change  of 
structure,  and  the  furnaces  of  that  human  body  will  never  again 
be  capable  of  consuming  quite  as  much  sugar  or  albumen  as  before. 

If,  on  the  other  hand,  nothing  is  done  and  the  patient  continues 
to  form  and  take  in  quantities  of  uric  acid,  not  only  will  his  attacks 
<5ontinue,  but  they  will  get  more  severe  as  he  gets  older;  for  the 
slackening  metabolism  which  comes  with  age  will  favour  the  passage 
of  a  larger  and  larger  excess  of  uric  acid  through  the  blood,  and 
thus  the  metabolic  albuminuria,  which  was  at  first  paroxysmal  and 
functional^  will  become  organic  owing  to  waste  of  the  metabolic 
tissues ;  structural  changes  will  take  place  in  the  kidney  owing  to 
the  constant  irritation  of  hetero-albuminssmia,  and  so  we  gradually 
pass  from  a  mere  uric  acid  storm  to  fully  developed  morbus  Brightii, 
and  I  have  seen,  as  I  say,  quite  a  number  of  cases  in  which  periodical 
sufferers  have  found  their  attacks  getting  more  frequent  and  severe, 
and  have  then  on  examination,  for  insurance  or  other  cause,  dis- 
covered both  albumin  and  casts. 

On  the  other  hand,  I  have  seen  quite  a  number  of  cases  of 
albuminuria,  either  temporary  or  intermittent,  where  diet  treatment 
has  almost  at  once  removed  the  albuminuria  and  many  of  its  con- 
comitant symptoms,  and  the  cure  has  appeared  to  be  permanent. 

In  further  illustration  of  some  of  these  points,  I  will  now  give  a 
few  notes  of  a  case  of  great  interest,  which  I  owe  to  the  kindness  of 
my  friend,  Dr.  C.  P.  Handson,  of  New  Cross,  S.E,     He  says  : — 

**  I  am  writing  to  tell  you  of  a  case  in  which  your  uric -acid- free 
diet  was  eminently  si^ccessful,  and  only  regret  that,  owing  to  having 
taken  no  notes,  or  made  any  estimation  of  the  uric  acid  in  the  urine, 
my  account  will  be  very  fragmentary. 

*'  Augustus  M.,  aged  13,  has  always  been  a  delicate  boy,  and 
frequently  absent  from  school  with  severe  headaches.  Has  never 
had  rheumatism.  One  of  the  mother's  relatives  has  rheumatism. 
36 
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Family  history  otherwise  unimportant.  Before  November,  1901,  ha 
was  much  interested  in  a  cantata  in  which  he  was  to  sing.  After  it 
was  over  he  appeared  to  lose  all  interest  in  his  school  work,  and 
suffered  from  constant  headaches,  pain  in  the  left  side,  and  increas- 
ing weakness.  This,  in  spite  of  tonics,  feeding  up,  <&'c.  (much  beef- 
tea  and  bovril),  became  steadily  worse. 

'*  I  saw  him  for  the  first  time  on  February  19,  1902.  He  was 
not  markedly  anaemic,  but  was  emaciated,  and  there  was  great 
muscular  wasting.  Standing  was  impossible  owing  to  vertigo.  If 
left  to  himself  he  generally  fell  straight  backwards.  If  led  he  could 
shuffle  along  slowly,  and  even  be  got  up  and  down  stairs.  There 
was  marked  scoliosis  (from  muscular  weakness).  Headache  was 
almost  constant,  as  also  a  feeling  of  nausea,  which  on  two  occasions 
ended  in  actual  vomiting.  The  vertigo  persisted  even  while  lying 
down.  Knee-jerks  exaggerated  on  both  sides;  plantar  reflexes 
absent ;  other  reflexes  normal.  Optic  discs  normal  (this  was  after- 
wards confirmed  by  Dr.  Gee).  Urine  loaded  with  urates,  very  acid  ; 
sp.  gr.  1024  ;  no  albumin  or  sugar.  Pain  over  prascordium  and  left 
hypochondrium  almost  constant,  and  sometimes  intense  enough  to 
wake  him  up  at  night.  The  apex  beat  is  diffuse  and  thumping  ;  in 
normal  position,  the  second  sound  ringing  and  accentuated.  The 
capillary  reflux  is  very  slow.  Nothing  of  note  in  any  other  organs. 
Has  attacks  in  which  he  says  he  feels  '  dreadful/  '  desperate,'  and 
seems  to  lose  control  of  himself;  once  he  bit  his  mother's  arm. 
There  was  no  anaesthesia  or  hyperaesthesia.  The  muscles  reacted 
sluggishly  to  faradism  corresponding  to  considerable  wasting. 

'<  I  at  once  omitted  the  beef- tea  and  bovril  from  his  diet,  but 
otherwise  did  not  alter  it,  and  gave  him  iron  and  strychnine  inter- 
nally and  ordered  a  belladonna  plaster  to  the  heart.  His  condition, 
however,  deteriorated,  and  on  March  17,  1902,  Dr.  Gee  saw  him  in 
consultation.  He  was  puzzled  to  give  a  diagnosis,  and  said  the  only 
definite  thing  was  the  paralysis.  He  at  first  gave  a  bad  prognosis  ; 
but  wrote  to  me  the  next  day  to  say  that,  on  thinking  the  case  over, 
he  thought  it  might  possibly  be  hysteria,  and,  if  so,  that  the  boy 
would  recover.  He  ordered  a  tonic  containing  liq.  strychn.  and  liq. 
arsenic!  hydrochlor.,  which  was  taken  until  April  30,  when,  as  there 
was  no  improvement,  I  substituted  mist,  acid:  nitrohydrochlor.  dil. 
before  meals,  and  sodii  sal.  after  meals,  ter.,  and  ordered  a  uric-acid- 
free  diet. 

**  For  a  time  his  condition  deteriorated  still  further  [collaemia 
from  change  of  diet] .  Ou  May  14  I  changed  the  medicine  to  ferri 
et  ammon.  cit.     On  May  28  the  urine  was  alkaline,  sp.  gr.  1028, 
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contained  phosphates,  but  no  albumin  or  sugar.  The  signs  of  high 
blood  pressure  were  very  marked,  and  the  pain  over  the  heart  was 
said  to  be  worse.  On  May  31  he  was  taking  hyd.  c.  cret.  gr.  ii.,  bis, 
the  iron  being  omitted.  On  June  4  I  gave  him  a  mixture  containing 
sodii  bromid.,  pot.  iod.  and  tr.  strophanthi  in  addition  to  the  hyd.  c. 
cret.  He  then  very  slowly  improved.'  On  July  12  he  could  walk  a 
little  about  the  room  by  making  sudden  rushes.  If  he  walked  slowly 
his  gait  was  somewhat  like  that  of  a  drunken  man,  and  unless 
someone  was  at  hand  he  would  fall.  I  then  went  for  my  holiday. 
While  I  was  away  he  took  the  pills  (hyd.  c.  cret.),  but  no  medicine, 
and  continued  with  the  diet.  When  I  saw  him  again  on  August  5 
the  improvement  was  very  marked.  He  could  walk  about  by 
himself,  though  he  had  occasionally  attacks  of  vertigo  and  swayed. 
The  pain  over  the  heart  appeared  only  intermittently.  I  saw  him 
again  the  other  day,  when  he  walked  up  to  my  house — a  distance  of 
about  three-quarters  of  a  mile.  He  is  practically  as  well  as  ever  he 
was,  takes  walks  by  himself,  though  he  prefers  a  companion  owing 
to  occasional  vertigo,  and  is  fairly  reconciled  to  his  diet.  His 
mother  has,  however,  occasionally  given  him  tea  of  late,  of  which 
course  I  have  pointed  out  the  folly. 

**  The  signs  of  high  blood  pressure  have  not  improved  to  an 
extent  corresponding  with  the  general  symptoms,  the  capillary 
reflux  at  8.30  p.m.  being  still  ten  to  twelve  half  seconds.  I  believe 
if  the  diet  is  persisted  in  that  the  boy  will  become  well  and  strong, 
but  that  otherwise  there  will  be  a  relapse.  He  has  grown  several 
inches  during  his  illness,  and  is  beginning  to  gain  flesh,  though 
the  scoliosis  persists. 

**  In  that  case  I  at  first  sight  thought  the  symptoms  were 
probably  due  to  chronic  nephritis.  When  an  examination  nega- 
tived this,  I  went  for  cerebellar  tumour.  This  was  negatived  by  the 
absence  of  optic  neuritis.  His  condition  was  so  suggestive  of  some 
grave  organic  disease  that  it  was  not  until  Dr.  Gee  had  failed  to 
find  any,  and  after  his  tonic  had  failed  to  effect  improvement,  that 
I  felt  justified  in  trying  the  effect  of  your  diet.  I  certainly  think 
that  the  end  would  have  been  death  from  some  intercurrent 
disease  at  no  distant  date  but  for  the  stopping  of  all  supplies  of 
xanthins. 

**  It  was  the  resemblance  of  his  case  to  that  described  by  you  o 
p.  526  of  *  Uric  Acid '  *  that  suggested  the  treatment  to  me,  after 
organic  disease  began  to  appear  improbable. 

*  The  case  of  E.  H.,  given  a  little  before  ;  Dr.  Handson's  page  reference  is  to 
the  fifth  edition. 
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In  a  later  letter  he  adds : — 

'*  Eeverting  to  the  case  of  Augustus  M.,  as  you  say,  it  was  most 
interesting  that  he  got  worse  when  first  put  on  a  uric-aoid-free  diet. 
Knowing,  however,  that  according  to  your  theory  it  was  exactly 
what  ought  to  happen,  I  looked  upon  it  as  of  hopeful  augury,  and 
was  able  to  encourage  the  mother  to  persevere." 

I  should  have  little  doubt  that  in  this  case  the  only  disease  was 
collflBmia  and  slow  capillary  reflux,  with  more  or  less  heart  failure ; 
but  all  heart  tonics  failed  till  the  cause  was  removed. 

It  seems  to  me  also  that  we  have  here  a  condition  related  to  that 
already  mentioned  on  p.  386  as  "  family  periodic  paralysis,'*  though 
here  the  loss  of  power  was  chronic  and  persistent  rather  than 
temporary  and  periodic.  In  all  such  conditions  we  see  mere  modi- 
fications of  the  cardiac  failure  which  occurs  when  an  ordinary 
migraine  is  complicated  by  syncope ;  and  thus  Dr.  Handson's  most 
interesting  case  was  but  an  exaggeration  of  the  migraine  and  vertigo 
on  which  it  supervened.  The  diagnosis  of  hysteria  is  most  interest- 
ing, as  I  have  always  maintained  that  hysteria  is  a  circulation 
diseased  (coUaBmia  plus  cardiac  failure),  and  the  two  cases  just 
narrated  would  almost  suffice  to  prove  this  even  if  they  stood  alone ; 
but  as  a  matter  of  fact  one  finds  almost  all  gradations  and  inter- 
mediate conditions  between  headache,  vertigo,  mental  depression, 
nervousness,  hysteria,  epilepsy  and  paralysis,  just  as  one  also  finds 
all  gradations  from  paroxysmal  albuminuria  and  ansemia  of 
migraine  through  paroxysmal  hsemoglobinuria  to  Bright's  disease, 
and  through  paroxysmal  glycosuria  to  diabetes;  and  thus  migraine 
is  a  veritable  epitome  of  all  these  circulation  diseases  owning  a 
common  cause. 

Some  evidence  in  favour  of  Semmola*s  theory  of  hetero-albu- 
minsemia  is  given  by  the  late  Dr.  Cranstoun  Charles  in  a  paper  on 
"Intermittent  Albuminuria"  {St,  Thomas's  Hospital  Reports^  vol. 
xxi.),  and  he  mentions  that  in  one  young  man  he  found,  just  as 
Semmola  had  done,  some  albumin  m  the  perspiration  and  saliva, 
as  well  as  in  the  urine. 

The  same  author  mentions  several  interesting  cases  of  albu- 
minuria associated  with  high  blood  pressure,  mental  depression  or 
headache  ;  one  case  in  which  there  was  albuminuria  in  the 
menstrual  periods,  and  another  case  in  which  it  was  associated 
with  constipation,  and  relieved  by  blue  pill  and  salines.  I  have  no 
doubt  that  the  mercury  and  the  salines  affected  the  capillaries  all 
over  the  body  as  well  as  the  intestines.  He  also  speaks  of  the 
effects  of  exposure  to  cold  and  its  possible  influence  on  the  skin,  and 
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mentions  several  other  points  which  are  in  favour  of  the  metabolic 
origin  of  these  albuminurias. 

I  have  already  said  that  the  cades  of  albuminuria  described  by 
Dr.  Dukes  are  associated  with  high  blood  pressure,  influenced 
greatly  by  diet,  and  that  he  himself  considers  that  they  often  pass 
into  Bright*s  disease. 

I  differ  from  him  in  believing  that  such  albuminuria  and  Bright's 
disease  are  not  due  to  hypersemia  of  the  kidneys,  but  are  the  result 
of  a  failure  in  metabolism  and  hetero-albuminaBmia,  which  alone  can 
explain  all  the  facts. 

When  the  failure  of  metabolism  is  slight  and  the  hetero-albu- 
minsemia  occasional,  very  slight  change  in  diet,  clothing,  exercise 
or  climate  may  remove  it,  as  in  the  cases  I  have  mentioned ;  but 
when  it  is  more  severe,  and  especially  when,  owing  to  atrophy  of 
metabolic  structures,  it  has  become  organic,  or  still  more,  if  it  is 
complicated  by  a  kidney  lesion,  theseg  measures  will  no  ^onger 
remove  all  the  albumen,  and  complete  cure  may  be  impossible. 

The  kind  of  albumen  excreted  seems  also  to  tell  the  same  tale, 
for  it  is  now  pretty  generally  recognised  that  in  functional  cases 
as  well  as  in  paroxysmal  haBmoglobinuHa,  the  albumen  in  the 
urine  is  mostly  globulin,  which  dialyses  freely,  while  in  advanced 
cases  with  probably  distinct  and  definite  kidney  lesion,  serum  albu- 
men is  present  which  will  not  dialyse  (Lancet,  1889,  vol.  ii.,  p.  1806). 
Now  the  late  Professor  Semmola  pointed  out  many  years  ago  that  in 
early  and  acute  cases  there  is  an  excess  of  diffusible  albumen  in  the 
urine  and  blood ;  while  in  advanced  cases  with  distinct  kidney  lesion 
the  albumin  in  the  urine  may  be  almost  entirely  serum  albumen. 

The  serum  albumen  passes  only  when  there  is  a  kidney  lesion  ; 
the  diffusible  albumin  passes  at  any  time,  because  it  is  diffusible. 
Its  presence  in  the  urine  is  a  sign  of  hetero-albuminsBmia,  just  as 
glycosuria  is  a  sign  of  glycsemia. 

Where  diffusible  albumen  is  alone  present,  the  conditions  are 
still  functional,  and  diet  treatment,  which  removes  the  hetero-albu- 
minaemia,  may  cure  quickly  and  completely ;  but  where  serum  albu- 
men is  passing,  diet  will  no  longer  cure  promptly,  and  may  not  cure 
at  all,  for  the  removal  of  the  hetero-albuminsemia  does  not  do  away 
with  the  kidney  lesion  which  is  now  present  and  allows  the  serum 
albumen  to  pass. 

It  has  been  pointed  out  that  pyrogallic  acid,  toluylene- diamine, 
&c.,  when  used  to  produce  haemoglobinuria  in  animals,  do  eventually 
bring  about  severe  nephritis  {Lancet,  1885,  vol  i.,  p.  115). 

Is  it  the  substance  itself,  or  its  effect  on  the  blood,  that  produces 
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the  nephritis  ?  Semmola,  at  least,  would  probably  have  attributed 
a  share  of  the  result  to  hetero-albuminaemia  and  haBmoglobinaemia. 
The  late  Dr.  Ealfe  suggests  {Lancet,  1886,  vol.  ii.,  p.  764)  that  func- 
tional albuminuria  is  but  a  minor  degree  of  paroxysmal  hsBmoglo- 
binuria;  and  I  have  pointed  out  that  in  both  troubles  there  are 
often  abundant  signs  and  symptoms  of  colIaBmia  ;  and  this  author 
himself  points  out  that  in  functional  albuminuria  there  are  fre- 
quently bilious  attacks,  which  I  should  translate  by  the  one  word 
coUsBmia  (see  above  case  of  E.  H.).  He  also  says  that  arsenic 
diminishes  the  hsBmolytic  action  of  the  liver  and  strengthens  the 
resisting  power  of  the  red  cells ;  it  did  not  appear  to  do  so  in  the 
case  of  Daniel  H.  given  above  (p.  517) ;  but  there  was  severe 
coUaemia,  and  treatment  of  this  was  followed  by  general  improve- 
ment. Arsenic,  as  we  shall  see  in  chapter  xvi.,  probably  clears  the 
blood  of  uric  acid,  and  would  no  doubt  in  this  way  affect  its  quaUty, 
but  it  ^failed  to  dear  the  bk)od  of  uric  acid  in  the  case  of  Daniel  H., 
because  of  its  great  alkalinity  due  to  his  feeble  nutrition,  and  there- 
fore it  did  no  good. 

But  supposing  the  uric  acid  in  the  blood  can  thus  bring  about 
hetero-albuminsBmia,  albuminuria,  and  nephritis,  the  nephritis, 
when  it  has  come  into  existence,  will  have  an  important  effect  on 
the  excretion  of  uric  acid  ;  for  anything  in  the  nature  of  inflamma- 
tion in  the  kidney  must  diminish  its  alkalinity  ;  and  if  the  alkalinity 
of  the  kidney  is  less  than  that  of  the  blood  and  tissue  fluids  generally, 
it  follows  from  my  first  principles  (chapters  ii.  and  iii.)  that  any 
uric  acid  that  comes  to  the  kidney  will  be  rendered  insoluble  and 
retained,  instead  of  being  excreted ;  hence  it  comes  about  that  though 
we  have  plenty  (too  much)  of  uric  acid  in  the  blood,  we  have  too 
little  in  the  urine  in  Bright's  disease  (see  also  previous  remarks  and 
references  on  the  subject  of  Uric  Acid  Infarcts  in  chapter  iii.). 

Hence  in  acute  nephritis  (but  less  in  chronic  disease),  no  matter 
what  may  be  the  alkalinity  of  the  blood,  we  get  a  holding  back  and 
retention  of  uric  acid  in  the  body,  because  the  diminished  alkalinity 
of  the  kidney  is  unfavourable  to  its  solubility  and  excretion. 

Hence,  we  have  chronic  collaamia  and  its  signs,  obstructed  capil- 
laries, high  blood  pressure,  if  the  heart  is  a  strong  one,  slow  action 
of  the  heart  (bradycardia),  scanty  urine,  retention  of  water  in  the 
body  and  general  dropsy,  with  other  signs  of  ^collsemia,  such  as 
headache,  mental  depression,  tendency  to  suicide,  all  of  which  are 
well  known  to  occur  in  Bright's  disease. 

An  interesting  case,  illustrating  some  of  these  points,  was 
admitted  under  the  care  of  my  colleague,  Dr.  Tooth,  at  the  Metro- 
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politan  Hospital,  and  he  very  kindly  gave  me  leave  to  mention  it. 
A  boy,  8  or  9  years  old,  admitted  with  subacute  nephritis  and 
general  dropsy.  Urine  only  15  to  16  ozs.  in  twenty-four  hours. 
Measles  was  accidentally  introduced  into  the  children's  ward,  and 
this  patient,  with  others,  took  the  disease.  The  effect  was  magical. 
As  soon  as  the  fever  had  reduced  the  blood  pressure,  the  urine  ran 
up,  and  was  for  several  days  about  80  ozs.  in  the  twenty-four 
hours,  and  in  two  or  three  days  the  dropsy  had  nearly  all  gone. 
Here  the  rise  of  temperature  and  concomitant  rise  of  acidity  cleared 
the  blood  of  uric  acid,  freed  the  capillaries,  among  others  those  of 
the  kidney ;  the  result  was  a  copious  diuresis  and  removal  of  the 
dropsy.  Now  precisely  the  same  can  be  done  with  drugs,  acids, 
opium,  mercury,  any  of  those  in  chapter  ii.  mentioned  as  causing 
retention  of  uric  acid,  and  the  result  will  be  proportional  to  their 
power  over  uric  acid.  In  some  cases  of  nephritis  I  have,  with 
these  drugs,  altered  the  pulse  rate  from  about  44  to  80  or  above 
(see  fig.  36),  at  the  same  time  reducing  its  tension ;  and  with  this 
went  increase  of  urinary  water,  removibl  of  dropsy,  and  diminution 
of  albumin.  Nature  is,  however,  generally  more  powerful  than  any 
drugs,  as  the  above  case  well  illustrates  ;  but  I  believe  that  she  acts 
in  the  same  way  by  clearing  the  blood  of  uric  acid,  and  we  know 
that  there  are  very  few  granules  in  the  blood  in  fever. 

Another  case  is  that  of  Wm.  S.,  aged  12,  admitted  into  the 
Metropolitan  Hospital  November  26,  1903,  suffering  from  general 
cedema  and  albuminuria.  On  admission  his  pulse  was  96,  his 
capillary  reflux  9,  and  his  blood  pressure  150  to  160.  The  apex  beat 
of  the  heart  was  in  the  left  nipple  line,  and  the  first  sound  was  long 
and  the  second  sound  loud.  Specific  gravity  of  urine  1014  and  it 
-contained  albumin  to  the  extent  of  Ij  per  1,000  (Esbach).  He  was 
put  on  a  mixture  containing  iodides  and  chlorides,  a  diet  containing 
fish,  and  fluids  were  reduced  to  IJ  pints  in  twenty-four  hours.  He 
went  on  well,  and  on  December  8  the  capillary  reflux  was  6  and  the 
blood  pressure  only  120,  while  the  albumin  had  fallen  to  J  per  1000. 

On  December  15  the  pulse  was  72,  the  capillary  reflux  6,  and 
the  blood  pressure  110  to  120,  he  was  taking  little  more  than  one 
pint  of  fluid  in  the  day,  and  the  albumin  was  often  only  a  mere 
trace.  He  was  soon  allowed  to  get  up  and  went  out  on  Decem- 
ber 81. 

This  case  improved  somewhat  rapidly,  for  it  is  charetcteristic  of 
the  young  to  have  rapid  metabolism,  and  once  the  fire  was  got  to 
burn  up  all  went  well. 

No  doubt  in   three  or  four  months   he  would  get   free    from 
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albumen,  and  if  he  was  able  to  keep  himself  free  from  unnecessary 
uric  acid  would  probably  have  no  more  trouble  of  this  nature. 

In  connection  with  the  treatment  of  these  conditions  I  have 
been  greatly  interested  by  an  article  in  the  Lancet,  1905,  vol.  ii., 
p.  1394,  by  Drs.  H.  D.  Eolleston  and  J.  Atlee,  on  the"  Extraordinarily 
Rapid  Diminution  of  Eenal  Dropsy  under  Citrate  of  Gaffein."  The 
dose  of  oaffein  was  7^  grs.  three  times  a  day,  and  this  no  doubt 
cleared  the  blood  of  uric  acid,  thus  freeing  the  capillaries,  lowering 
the  blood  pressure,  and  producing,  as  is  recorded,  an  enormous 
diuresis.  In  this  it  acted  just  like  uric  acid  itself  or  any  other 
substancQ  that  would  similarly  clear  the  blood  by  interfering  with 
solubility,  acting,  in  fact,  just  as  an  excess  of  lime  thrown  into 
water  carries  down  in  precipitation  any  lime  previously  in  it.  Sa 
uric  acid  or  cafifein  added  to  blood  does  not  remain  in  solution,  but 
carries  down  with  it  by  uric-acid  filter  action  (see  chapter  v.),  all 
the  uric  acid  previously  in  solution  in  the  blood.  Then  the  freeing 
of  the  renal  capillaries  and  the  diuresis  were  results  of  this,  for  the 
only  thing  it  is  necessary  to  do  to  remove  dropsy  is  to  clear  the 
blood  of  uric  acid,  and  Nature  herself,  as  we  have  seen  in  some  of 
the  cases  previously  mentioned,  does  this  most  efifectually  by  means 
of  fever.  And  for  years  she  has  been  telling  us  the  same  thing  in 
the  well-known  fact  that  uric  acid  and  water  always  move  in  oppo- 
site directions  both  from  hour  to  hour  and  day  to  day. 

Annie  B.,  a  washerwoman,  aged  31,  admitted  into  the  Metro- 
politan Hospital  on  March  5,  1906,  suffering  from  subacute 
dermatitis  and  more  or  less  general  erythema  and  exfoliation.  She 
said  that  she  had  been  suffering  from  it  for  about  a  month,  that  it 
had  begun  on  the  arms  and  spread  to  the  body. 

On  admission  the  temperature  fell  nearly  to  normal  in  tha 
morning  but  rose  to  101°  F.  in  the  evening.  The  urine,  specific 
gravity  1014,  contained  no  albumin.  She  was  put  on  bicarbonate 
of  soda  and  a  milk  diet,  and  the  skin  condition  began  gradually  to 
improve,  so  that  by  the  16th  the  temperature  was  constantly  under 
100°  F.  On  the  16th,  however,  it  was  noted  that  the  urine  had  a 
specific  gravity  of  1026  and  contained  a  trace  of  albumin ;  on  the 
20th  this  had  increased  to  a  heavy  cloud,  and  on  the  21st  there  was 
1|  per  1,000  of  albumin.  On  March  20  the  pulse  was  64,  blood 
pressure  140,  flattened  180. 

On  March  23  the  bicarbonate  of  soda  was  left  off,  but  the 
albumin  went  on  increasing  for  some  days  after  this,  reaching  its 
highest  point,  2j  parts  per  thousand,  on  the  26th.  On  March  27  the 
pulse  was  76,  the  temperature  normal,  but  the  urine  was  found  to 
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contain  hyaline  and  granular  casts.  On  examination  of  the 
abdomen  nothing  abnormal  was  found;  the  right  kidney  was  just 
able  to  be  felt,  but  it  was  not  tender.  On  March  29  and  30  the 
albumin  had  fallen  to  If  per  1,000,  but  as  it  seemed  to  be  going  down 
very  slowly,  a  mixture  of  chloride,  bromide,  and  iodide  was  given  on 
the  30th. 

On  April  3  the  albumin  had  fallen  to  1  per  1,000,  with  a  specific 
gravity  of  1027,  and  on  April  11  it  was  only  i  per  1,000,  and  a 
specific  gravity  of  1023. 

There  was  no  return  of  the  dermatitis,  a  few  days  later  the  urine 
was  found  to  be  free  from  albumin,  and  the  patient  was  allowed  to 
leave  the  hospital. 

May  8,  1906. — The  patient  came  to  the  hospital  to-day  and 
brought  a  sample  of  urine,  specific  gravity  1020,  which  was  found  ta 
contain  a  good  cloud  of  albumin.  She  had  not  been  taking  any 
medicine,  and  had  apparently  relapsed  to  some  extent.  Her 
capillary  reflux,  taken  on  the  chest,  was  7  to  8  half  seconds,  blood 
pressure  160,  flattened  200.  She  was  advised  to  take  the  chloride 
mixture  again  and  to  report  in  about  a  month's  time. 

I  think  that  the  following  case  recorded  by  Dr.  A.  F.  Elliott  in 
the  British  Medical  Journal,  1906,  vol.  i.,  p.  920,  will  form  an 
interesting  parallel  with  this  : — 

The  patient,  aged  6,  was  first  taken  with  arthritis,  and  this  was- 
f  olio  wed  by  purpura  and  abdominal  pain  with  vomiting,  which 
again  was  followed  by  diarrhoea.  The  urine  became  scanty  and 
contained  much  blood  and  albumin,  and  this  again  was  followed  by 
oedema  of  limbs,  chest  and  face,  ursemic  convulsions  and  death. 
It  is  interesting  that  both  the  father  and  mother  of  this  patient 
suffered  from  rheumatism. 

In  this  case  we  had  an  arthritis  to  begin  with  instead  of  a 
dermatitis.^  This  arthritis  was  converted  into  coUaemia  by  gastro- 
intestinal troubles,  and  eventually  the  collsemia  became  complicated 
with  heart  failure,  general  oedema,  oedema  of  the  brain  and  uraemic 
convulsions.  If  my  hospital  case  above  recorded  had  suffered  from 
gastro-intestinal  trouble,  no  doubt  her  coUaemic  trouble,  her 
albuminuria  and  oedema  would  also  have  been  more  severe. 

Here  we  have  Instances  of  precipitation  diseases  being  cured  by 
solvents,  or  conditions  that  acted  as  solvents,  and  collaemic  diseases 
resulting. 

The  case  of  Annie  B.  illustrates  the  old  belief  in  the  danger  of 
curing  skin  diseases  too  quickly,  also  the  belief  of  Semmola  and 
others  as  to  the  part  played  by  the  skin  in  the  causation  of  albu- 
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minuria.  There  was  very  active  combustion  in  the  skin  during  the 
<iermatiti8,  but  the  alkali  which  cured  this  converted  it  into  collaB- 
mia  and  defective  combustion,  and  albuminuria  was  the  result. 
Obviously  to  stop  the  albumin  we  must  use  precipitants  and  may 
have  to  bring  back  the  precipitation  disease. 

It  may  be  asked  why,  in  chronic  interstitial  nephritis,  while  there 
is  still  high  blood  pressure,  do  you  get  no  holding  back  of  water  and 
no  dropsy  ? 

I  have  suggested,  as  the  result  of  my  own  observations  on  the 
matter,  that  in  chronic  nephritis  the  collsBmia  is  greater  in  the 
alkaline  tide  of  the  morning,  and,  as  a  result,  the  pulse  is  slower 
and  the  urine  more  scanty  at  this  time.  Later  in  the  day — the 
evening  and  night — coUsBmia  is  less,  the  capillaries  are  relatively 
free,  and  a  considerable  diuresis  makes  up  for  the  scanty  excretion 
of  the  other  hours  (see  quantities  of  urine  per  hour  in  table  given  by 
Saundby,  previous  reference,  p.  15).  For  a  case  in  which  this  was 
so  see  Lancet,  1890,  vol.  ii.,  p.  133. 

In  this  way  there  is  no  retention  of  water  in  the  body  in  chronic 
Bright's  disease,  for  though  the  capillaries  are  obstructed  and  the 
tension  high,  the  heart  is  equal  to  its  work,  and  especially  at  night 
the  circulation  is  free.  In  acute  Bright's  disease,  the  sudden 
obstruction  of  capillaries  may  overpower  the  heart  and  dropsy 
results.  In  all  cases  I  believe  it  is  a  struggle  between  the  heart  and 
the  obstructed  capillaries;  if  the  heart  fails  there  is  dropsy,  if  it 
wins  there  is  none  (see  Marey's  observations,  quoted  in  chapter  v.). 

There  are  no  doubt  two  factors  in  dropsy :  (1)  that  water  in 
the  blood  cannot  get  past  the  kidneys,  or  for  that  matter  the  skin 
or  any  other  excreting  glands,  because  of  the  block  in  the  capil- 
laries; and  (2)  that  the  water  in  the  tissues  is  only  very  slowly 
taken  up  into  the  blood.  This  is  well  shown  by  the  experiments 
of  Eeechel  (CentralbL  fur  inn,  Med,y  October,  1898),  who  infused 
saline  solution  and  showed  that  in  renal  cases  it  took  a  very 
much  longer  time  to  be  absorbed  from  the  tissues  than  in  healthy 
individuals. 

No  doubt  it  would  be  much  slower  in  all  takers  of  meat  and  tea 
than  in  those  who  abstain  from  them,  just  as  the  capillary  reflux 
itself  is  slower  in  the  self- poisoners.  ^ 

Slow  capillary  reflux  always  means  defective  circulation,  defec- 
tive nutrition,  defective  interchange  between  the  blood  and  tissues, 
and  defective  combustion ;  it  is  really  albuminuria,  Bright's  disease, 
glycosuria,  diabetes,  polysarcia,  obesity,  oedema  or  dropsy  in  embryo ; 
and  it  may  develop  into  any  one  of  these  or  several  of  them,  more 
or  less  combined,  as  is  sometimes  seen. 
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The  capillary  reflux  is  thus  the  index  not  only  of  the  circulation, 
but  also  of  the  nutrition  and  combustion  of  the  body  ;  and  when  we 
know  the  cause  of  the  defective  circulation,  and  while  it  is  still 
functional  and  due  to  collaemia  merely,  we  can  at  once  control  both 
it  and  its  effects ;  and  in  all  cases  pathology  is  thus  seen  to  be  a 
mere  exaggeration  of  physiology,  as  collsemia  controls  formation  of 
urea  and  excretion  of  water  in  the  latter. 

If  we  wish  to  understand  dropsy  thoroughly  we  must  study 
most  carefully  the  relation  between  the  excretion  of  uric  acid 
and  water  in  the  physiology  of  every-day  life;  in  the  morning 
hours  even  in  physiology  there  is  more  water  in  the  blood  and 
tissues  than  in  the  evening,  and  in  the  uric  acid  headache  the  water 
in  the  tissues  often  increases  so  as  to  be  visible ;  and  between  this 
and  dropsy,  either  cardiac  or  renal,  the  difference  is  only  one  of 
degree  :  in  cardiac  dropsy  the  water  fails  to  pass  the  kidney  because 
the  heart  has  lost  the  power  necessary  to  drive  the  blood  through 
the  kidney  vessels;  in  Bright's  disease  the  heart  power  may  be 
undiminished,  but  the  kidney  vessels  are  obstructed  by  uric  acid. 
Dropsy  is  commonly  due  to  both  conditions,  i.e.,  collsemia  plus 
cardiac  failure. 

In  chronic  nephritis,  also,  the  alkalinity  of  the  kidney  is  less 
reduced  than  in  the  acute  disease,  hence  the  holding  back  of  uric 
acid  and  consequent  coUaemia  is  relatively  less. 

Collsemia  is  more  severe  in  sudden  and  acute  cases,  and  this 
corresponds  with  the  relation  of  uraemia,  the  poison  of  which  is,  I 
believe,  simply  uric  acid;  and  its  symptoms,  at  least  the  most 
prominent  ones,  are  the  results  of  the  action  of  this  poison  on  the 
vessels,  and  so  on  the  circulation  of  the  brain.  And  by  measuring 
the  capillary  reflux  and  blood  pressure  at  the  same  time  the  real 
causation  and  sequence  of  events  can  be  proved. 

Before  the  attack,  as  is  well  known,  the  urine  is  often  extremely 
scanty,  and  the  pulse  may  be  as  slow  as  40  (intense  uricacidsemia 
and  collsemia).  The  case  in  which  I  altered  the  pulse  rate  from 
44  to  upwards  of  80  had  slight  convulsions,  severe  headache  and 
other  signs  of  ursemia  at  the  time  of  admission  under  my  care. 

The  very  close  parallel  between  the  symptoms  of  collsemia  and 
those  of  ursemia  has  long  interested  me,  and  I  believe  that  till  a 
fatal  lesion  is  produced,  I  have  the  same  power  over  the  one  as 
the  other.  Let  us  look  for  a  moment  at  the  main  symptoms  of 
ursemia,  and  first,  epileptiform  convulsions.  I  have  shown  that 
similar  convulsions  may  be  the  work  of  uric  acid ;  then  as  regards 
headache,  giddiness,  drowsiness,  cold  skin,  cold  sweats,  local  arterial 
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spasms,  ''  dead  hand/'  vomiting,  slow  high  tension  pulse,  scanty 
urine  —  these  are  merely  the  signs  of  the  uric  acid  headache 
(migraine).  Amaurosis,  again,  is  probably  an  exaggeration  of  the 
well-known  eye  symptoms  of  migraine. 

I  have  obtained  considerable  quantities  of  uric  acid  from  the 
blood  of  ursBmio  patients,  as  0025  per  cent,  from  a  case  under 
the  care  of  my  colleague,  Dr.  Tooth,  at  the  Metropolitan  Hospital, 
and  -0021  from  a  case  under  the  care  of  Dr.  K.  Kirk,  of  Glasgow,, 
who  kindly  sent  me  the  specimen,  and  *0048  per  cent,  from  a 
patient  of  my  own  at  the  Boyal  Hospital  for  Children  and 
Women,  who  was  17  years  of  age,  and  had  a  large,  pale  kidney. 
Her  temperature  was  105°  F.  soon  after  the  blood  was  drawn,  and 
when  a  little  later  she  came  out  of  the  coma  she  complained  of 
a  severe  headache,  in  many  respects  resembling  that  of  uric  acid» 
In  the  first  case  the  temperature  was  103*8°  F.  at  time  of  cupping, 
and  the  amount  found  was  probably  only  a  fraction  of  the  quantity 
in  the  blood  when  the  uraemic  symptoms  began ;  but  even  so,  it  i& 
nearly  four  times  as  much  as  is  found  in  other  diseases  associated 
with  fever,  e.g.,  '00067  per  cent,  in  pneumonia,  with  temperature 
102°  F. 

We  have  here,  then,  as  I  have  shown,  all  the  causes  which  pro- 
duce coUaemia,  and  all  the  signs  of  its  presence,  and,  further,  all 
the  drugs,  which  do  good  in  treatment  (opium,  acids,  &c.)  clear  the 
blood  of  uric  acid,  while  bleeding  mechanically  reduces  the  tension 
and  pressure  by  means  of  which  the  uric  acid  fatally  affects  the 
nerve  centres  (see  chapter  vi.). 

The  great  value  of  morphine  in  eclampsia  is  further  evidence 
of  the  same  thing,  and  everything  that  does  good  in  these  serious 
results  of  collsBmic  circulation  either  lowers  the  blood  pressure 
mechanically,  as  bleeding  or  purging,  or  clears  the  blood  of  urio 
acid,  which  is  the  action  of  morphine,  and  it  acts  in  exactly  the 
same  way  in  the  less  severe  conditions  of  coUsemia,  such  as  migraine 
and  depression. 

Thus  in  a  case  under  my  care  I  believe  that  I  can  trace  all  the 
factors  that  led  up  to  a  fatal  ursemic  convulsion. 

Lydia  M.,  aged  44,  admitted  into  the  Eoyal  Hospital  for  Children 
and  Women,  on  April  2,  1897,  sufiferibg  from  chronic  Bright's  dis- 
ease, heart  failure  and  dropsy. 

On  admission,  temperature  97°  F.,  pulse  80.     High  tension. 

I  saw  her  two  days  after  admission  and  found  that  she  had  been 
put  on  pulv.  jalapae  co.  and  a  pill  containing  mercury,  squill,  and 
digitalis,  to  be  taken  three  times  a  day.     Heart's  apex  beat  fifth^ 
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«pace,  1  in.  outside  the  mid-clavicular  line ;  the  first  sound  was 
long  or  reduplicated,  and  the  second  sound  loud  and  sharp  both 
at  the  apex  and  base. 

Her  temperature  had  risen  to  normal,  pulse  84,  and  the  bowels 
were  open  two  or  three  times  every  day. 

Urine  had  specific  gravity  1012,  and  contained  a  considerable 
amount  of  albumin. 

April  8  and  9  there  were  some  teeth  troubles,  ending  in  stomatitis. 

April  10,  pill  left  off,  and  a  mouth  wash  given. 

The  pulse  had  gradually  slowed  down,  no  doubt  owing  to  the 
digitalis  and  the  rest  in  bed,  to  72  on  7th,  66  on  8th,  60  on  9th,  and 
-56  on  10th,  and  it  now  further  slowed  to  52  on  the  11th,  and  42  on 
12th  April. 

The  first  part  of  this  slowing  was  no  doubt  due  to  the  rest  in 
bed  and  the  digitalis,  and  with  this  improvement  in  heart  power  the 
dropsy  had  all  cleared  up. 

On  the  11th  and  12th  therid  was  very  marked  stomatitis,  and  the 
pulse  slowed  still  more  to  52  and  42  in  spite  of  the  digitalis  having 
been  left  off,  and  showed  still  higher  tension. 

I  saw  her  for  the  last  time  on  the  afternoon  of  12th,  after  the 
resident  medical  officer,  Dr.  Key,  had  noticed  some  twitching 
of  the  face. 

The  pulse  was  then  regular  and  only  thirty-six  in  the  minute, 
and  showed  very  high  blood  pressure,  and  the  patient  was  dull  and 
inclined  to  be  drowsy. 

I  concluded  that  she  was  suffering  from  severe  oollsBmia  as  a 
rebound  after  the  mercury,  and  ordered  some  iron  and  other  drugs 
with  a  view  to  stop  this  and  lower  the  blood  pressure. 

Before  these  had  had  any  time  to  act,  however,  at  6.30  p.m.  the 
same  evening  she  had  a  severe  convulsion  fit,  in  which  she  died. 

Now  these  symptoms  tell  their  own  tale. 

On  admission  she  had  collsemia  with  subnormal  temperature  and 
quick  pulse  (heart  failure)  and  their  result — dropsy. 

A  week's  rest  in  bed,  with  the  help  of  squill,  digitalis  and  mer- 
cury, restored  the  temporarily  disabled  heart,  its  rate  of  action 
slowed  to  normal,  and  the  dropsy  disappeared. 

Then  came  the  stomatitis,  necessitating  the  stopping  of  the 
mercury,  and  the  natural  result  was  a  post-mercurial  collsBmia  or 
rebound,  and  in  some  of  the  cases  that  follow,  it  will  be  seen  that 
I  now  take  precautions  to  prevent  this  unfortunate  result  so  far  as 
it  is  possible  to  do  so. 

But  the  heart  was  now  fairly  strong  and  so  the  pulse  got  slower 
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and  slower  as  the  pressure  rose,  and  the  high  pressure  in  the  skull 
produced  first  twitchings  of  face  muscles,  then  drowsiness,  and 
finally  a  convulsion,  which  was  fatal. 

I  now  regret  that  I  did  not  order  her  to  he  bled  on  the  afternoon 
of  the  12th,  when  things  were  clearly  very  threatening ;  but  if  she 
had  survived  the  first  convulsion  this  treatment,  the  only  one  I 
expect  much  from  in  acute  uraemia,  would  no  doubt  have  been 
carried  dut. 

In  a  case  of  ursemia  more  recently  under  my  care  at  the  Boyal 
Hospital  for  Children  and  Women,  Louisa  L.,  aged  58,  there  was 
a  blood  pressure  of  180  and  a  capillary  reflux  of  10.  The  blood 
contained  granules  in  proportion  to  the  red  cells  of  1  to  2,  and 
blood  drawn  by  venesection  yielded    0029  per  cent,  of  uric  acid. 

There  is  an  interesting  note  on  the  relief  of  the  severe  head  pain 
of  some  high  blood  pressure  conditions  of  Bright's  disease  by  with- 
drawal of  cerebrospinal  fluid  by  lumbar  puncture  in  the  Lancet, 
(1902,  vol.  i.,  p.  609).  The  relief  was  often  only  temporary,  but 
the  interesting  bearing  of  the  facts  on  the  pathology  of  uraemia 
is  obvious. 

I  will  now  give  a  few  notes  of  some  of  the  more  interesting 
cases  of  Bright's  disease  that  have  come  under  my  care. 

Charlotte  W.,  aged  15,  admitted  at  the  Boycd  Hospital  for 
Children  and  Women,  October  28,  1890.  She  had  been  seen  by  my 
colleague,  Dr.  Wheaton,  on  October  22,  at  the  Surrey  Dispensary^ 
complaining  of  numbness  and  loss  of  power  in  the  right  hand  and 
of  '*  fainting  fits." 

On  October  26  she  was  quite  comatose  for  some  time  after  a 
succession  of  convulsions. 

On  admission  she  was  noticed  to  be  quiet  and  drowsy  and  slow 
in  answering  questions.  The  face  was  pale  and  the  eyelids  puffy, 
and  there  was  some  cedema  of  the  back  and  chest. 

Pulse  66,  high  tension,  with  a  well  marked  W  tracing,  as  in 
fig.  35  A.  Heart's  apex  outside  left  nipple  line,  first  sound  long 
(?  systolic  murmur),  second  sound  very  loud  both  at  apex  and  base. 
Lungs,  a  few  r&les  at  both  bases.  Some  little  ascites.  Urine  1025, 
some  blood,  and  albumin  7  per  1,000  (Esbach). 

October  30  she  was  given  pulv.  jalapte  co.,  a  hot  air  bath  at  night 
and  some  citrate  of  potash  with  a  little  nux  vomica. 

October  31. — Some  headache  this  morning,  but  no  fits  since 
admission. 

November  1. — Pulse,  morning,  48 ;  still  some  headache.  Pulse, 
evening,  60.     Heart,  second  sound  still  very  loud. 
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November  3. — Pulse,  morning,  48 ;  evening,  48. 

November  6. — Pulse,  morning,  50;  evening,  44.  Citrate  of 
potash  left  off  and  salicylate  of  soda  given  after  meals  with  acid 
mixture  (nitro-hydroohloric  acid)  before  meals. 

November  8. — She  had  a  little  diarrhoea,  so  all  drugs  were  left  off. 

November  9. — Pulse,  morning,  54 ;  evening,  54. 

November  10. — Salicylates  and  acids  begun  again  yesterday. 
Pulse,  morning,  60 ;  evening,  60. 

November  15. — Pulse,  morning,  72  ;  evening,  72. 

November  17. — Salicylates  and  acids  left  off.  Pulse,  morning, 
72 ;  evening,  86,  and  a  tracing  now  showed  comparatively  little 
tension. 

November  27. — Pulse  rate  had  fallen  again,  and  was,  morning 
56 ;  evening,  68.  Soon  after  this  she  was  allowed  to  get  up  and  the 
pulse  rate  quickened  in  consequence. 

The  albumin,  which  was  very  high  in  the  specimen  on  admission, 
was  not  much  more  than  1*0  per  1,000  in  a  24  hours  specimen. 
On  November  10  and  13  it  was  still  10  per  1,000,  but  on  the  17th 
it  was  -5  per  1,000,  and  it  remained  at  or  about  this  amount  during 
the  rest  of  her  stay,  with  the  exception  of  the  24th,  when  it  was 
•6  per  1,000. 

The  urine  at  first  contained  fairly  numerous  casts,  hyaline, 
with  granules  and  degenerate  epithelium. 

She  was  given  fish  on  November  27,  and  she  went  on  well, 
having  no  fits,  no  headache,  and  no  increase  of  albumin,  and  she 
was  allowed  to  go  home  on  December  5. 

This  case  seems  to  show,  as  does  also  one  previously  mentioned 
in  chapter  v.,  that  citrate  of  potash  neither  quickened^ the  pulse  nor 
lowered  its  tension,  while  salicylate  of  soda  and  acids  did  both  very 
decidedly,  though  it  tended  to  slow  down  again  after  these  drugs 
were  left  off;  and  the  most  decided  fall  of  albumin  coincided  with 
their  action  and  the  lowered  blood  pressure  they  produced. 

Alice  M.,  aged  8.  Admitted  into  the  Metropolitan  Hospital 
December  4,  1891. 

December  5. — Pulse,  morning,  68.  Tracing  shows  very  high 
tension,  predicrotic  wave  rising  above  the  upstroke.  Urine,  18  ozs., 
1018.  Albumin  5  per  1,000  (Esbach).  Fairly  numerous  hyaline 
and  granular  casts.  Given  acid  and  salicylate  mixtures  as  in  the 
previous  case. 

December  9. — Much  better  in  self.  Pulse  84,  and  first  wave  is 
now  well  below  the  upstroke.  Urine,  24  ozs.,  albumin  little  more 
than  a  trace. 
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After  this  albumin  remained  about  a  trace  only,  and  she  went 
home  at  the  beginning  of  January. 

All  drugs  were  left  off  on  December  23,  and  the  pulse  on 
December  27  had  fallen   to  58. 

Ada  P.,  aged  16.  Admitted  into  the  Boyal  Hospital  for  Children 
and  Women  on  November  23,  1893. 

She  had  recently  recovered  from  scarlet  fever.  Urine,  40  ozs.  in 
24  hours,  containing  2*0  per  1,000  of  albumin. (Esbach). 

Casts  very  numerous,  large  hyaline  and  granular,  some  fatty  and 
some  epithelial. 

She  was  put  on  iodide  of  potassium  and  nux  vomica,  and  was 
given  hot  air  baths  frequently,  and  aloes  and  iron  pills  for  the 
bowels  occasionally. 

The  urine  became  alkaline,  the  temperature  continued  sub- 
normal, and  she  remained  for  a  long  time  without  improvement  or 
decided  decrease  of  albumin. 

After  she  had  been  in  more  than  two  months,  it  struck  me 
that  the  hot  hair  baths  were  really  doing  harm,  causing  weaknessi 
both  general  and  of  the  heart,  depression,  alkaline  urine,  increased 
alkalinity  of  the  blood  (see  fig.  72  as  to  the  effect  of  a  Turkish  bath), 
and  subnormal  temperature ;  that,  in  a  word,  instead  of  increasing 
the  combustion  and  metabolism  of  the  body  we  were  diminishing  it. 

Here  there  was  a  large  amount  of  uric  acid,  and  there  was  not 
enough  alkali  to  hold  it  all  in  solution ;  hence  it  produced  coUssmia 
and  did  harm  ;  and  increased  weakness  of  the  heart  would  similarly 
tend  to  diminish  combustion. 

The  baths  were  accordingly  reduced  and  left  off,  and  the  tem- 
perature then  rose  to  normal,  and  remained  there  till  she  went  out 
in  February.  With  this  she  improved  decidedly,  and  the  albumin 
was  reduced  to  a  trace  when  she  left. 

Her  case  left  on  my  mind  the  impression  that  the  hot  hair  baths 
did  harm,  and  that  if  we  had  left  them  entirely  alone  and  trusted  to 
drugs,  such  as  the  iodide  of  mercury,  which  clear  the  blood  of  oric 
acid  we  should  have  got  rid  of  her  albumin  much  sooner. 

In  future  I  shall  take  the  temperature  as  my  guide,  and  refuse 
to  believe  that  any  treatment  is  doing  good  and  increasing  the 
metabolism  of  the  body  while  the  temperature  remains  subnormal ; 
and,  indeed,  it  is  an  important  characteristic  of  the  best  action  of 
the  iodide  of  mercury  in  these  cases  that  as  the  pulse  softens  and 
quickens,  the  temperature  rises  to  normal  and  remains  there. 

Isabel  M.,  age^  46.  Admitted  into  the  Boyal  Hospital  for 
Children  an  d  Women  on  June  14, 1894. 
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She  complained  of  general  oedema  and  shortness  of  breath  with 
occipital  headache. 

Temperature  was  102°  F.  and  pulse  78  in  the  evening  and  60  in 
the  mornmg,  being  thus  very  slow  relatively  to  the  temperature. 
A  tracing  showed  a  very  high  first  wave,  and  took  4^  ozs.  pressure 
to  develop  it. 

The  heart's  apex  was  displaced  to  the  left  beyond  the  nipple 
line,  its  impulse  was  forcible,  and  the  second  sound  everywhere  loud. 

There  was  some  twitching  of  the  arms. 

Urine  1020,  and  contained  albumin  and  blood. 

She  was  put  on  milk  diet,  iodide  of  potassium  and  nux  vomica. 

June  18. — Urine  89  ozs.,  albumin  2  per  1,000  (Esbach)  and  a 
little  blood.  A  few  large  hyaline  casts  with  epithelium  granules 
and  fat  upon  them. 

Pulse  84,  temperature  99*6°  P.  Still  some  occipital  headache, 
with  nausea  and  occasional  vomiting. 

Mist,  hydrarg.  perchlor.  cum  pot.  iod.  given  in  place  of  the  other 
iodide  mixture. 

June  28.— Urine  64  oz.  (there  is  little  or  no  oedema  left,  t.e., 
there  is  no  more  water  to  be  run  out  of  the  tissues  and  blood) 
specific  gravity  1010,  acid. 

Temperature  99°  F.     Pulse  90. 

There  were  now  some  signs  of  salivation,  so  I  cut  off  the 
mercury  and  put  on  the  iodide  of  potassium  again. 

July  5.— Urine  60  oz.,  specific  gravity  1010.  Albumin  (Esbach) 
•5  per  1,000. 

July  7. — Pulse  80 — 90,  lower  tension  and  only  3J  oz.  pressure  is 
now  required  to  develop  the  tracing. 

July  17. — Urine  61  oz.,  1010,  acid,  albumin  only  a  trace. 

No  symptoms. 

July  18. — Allowed  to  go  home  and  given  the  iodide  of  potassium 
mixture  to  continue. 

1  concluded  that  her  troubles  on  admission  were  due  to  uraemia 
and  that  we  drove  it  off  by  clearing  her  blood  of  uric  acid,  relax- 
ing her  pulse  and  freeing  her  metabolism,  so  that  her  albumens 
were  combusted,  and  not  eliminated  unchanged. 

Lily  T.,  aged  6.  Admitted  into  the  Boyal  Hospital  for  Children 
and  Women,  February  23,  1894. 

She  had  general  anasarca,  her  face  was  puffy,  and  there  was  a 
history  of  scarleb  fever  two  years  ago. 

Pulse  60,  bigh  tension.     Temperature  99-2°  F. 

First  sound  of  heart  long  or  reduplicated ;  second  sound  loud. 

37 
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Urine  20  oz.,  smoky,  1018. 

Albumin  (Esbach)  2  per  1,000       -      18*4  gr. 

Urea        14  per  cent.        =     129    „ 

Uric  acid  ...         04032  per  cent.  =     3-7      „ 

Relation  of  albumin  to  urea     ...  1 — 7. 

„  uric  acid  to  urea    ...  1 — 35. 

Oasts  numerous  with  much  epithelium. 

Here  we  have  subacute  Bright' s  disease  with  a  large  amount  of 
uric  acid  in  the  blood,  accounting  for  the  slow  high  tension  pulse, 
but  no  large  excretion  in  the  urine  owing  to  the  irritation  of  the 
kidney  interfering  with  its  solubility  and  preventing  its  passing, 
as  it  usually  does  in  physiological  conditions,  from  the  blood 
into  the  urine. 

With  this  we  have  scanty  urine,  low  urea  =  3*7  gr.  per  pound, 
her  weight  being  34  lb.  and  a  considerable  excretion  of  albumin, 
equal  to  1  gr.  for  7  gr.  of  urea ;  and  with  the  cold  pale  skin  and 
anasarca  we  have  every  sign  of  obstructed  capillaries  and  conse' 
quent  diminished  combustion  and  its  results. 

She  was  put  on  the  mist,  hydrarg.  perchlor.  cum  pot.  iod.,  with 
milk  as  her  only  food. 

She  went  on  well,  and  on  March  2  her  urine  was  50  oz.,  specific 
gravity  1020,  containing  1*5  per  cent,  of  urea  =  375  gr.  Albumin  a 
mere  trace,  too  small  to  estimate.  Temperature  normal.  Pulse  120, 
soft.     Surface  warm. 

Here  was  indeed  a  different  state  of  things. 

Her  urea  had  increased  to  11  gr.  per  pound  and  the  albumin 
had  diminished  to  such  an  extent  that  it  could  not  be  accurately 
estimated,  while  her  diet  had  not  altered. 

March  19. — Urine  18  oz. ;  there  was  no  anasarca. 

Urea ...     1*8  per  cent.  -  149  gr. 

Albumin       -5  per  1,000  (Esbach)  =  4-1   „ 

Albumin  to  urea      1 — 36. 

April  7. — Is  now  up  and  about.  Urine  26  oz.,  specific  gravity 
1020,  acid.  Albumin  too  small  to  estimate,  say  *25  per  1,000  =  3  gr. 
Urea  2'2  per  cent.  =  263  gr.  —  7  gr.  per  pound.  Relation  of  albumin 
to  urea  1 — 87. 

She  was  now  on  milk  diet.  She  went  on  perfectly  well  and  was 
allowed  to  go  home. 

If  she  went  on  well  and  had  no  accident  such  as  over-feeding  or 
exposure  to  cold,  the  albumin  would  in  eight  to  ten  months  have 
completely  disappeared  and  no  one  who  then  examined  her  urine 
would  ever  guess  that  she  had  had  Brigbt's  disease. 
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With  regard  to  the  large  excretion  of  urea  on  March  2,  we  can 
now  see  from  the  experience  we  have  had  with  the  effects  of  uric 
apid  on  metabolism,  and  especially  its  effects  on  the  causation  of 
fatigue  and  the  excretion  of  urea  during  and  after  exercise  (figs.  46 
and  47),  that  this  excretion  was  a  measure  of  her  previous  defective  / 
metabolism. 

It  was  not  due  to  any  increase  of  food  or  to  better  assimilation 
of  food,  for  food  and  assimilation  continued  the  same,  and  yet  the 
high  urea  did  not  last,  but  on  April  7  urea  was  7  gr.  per  pound  as 
against  11  gr.  per  pound  on  March  2. 

It  is  clear,  therefore,  that  this  high  urea  about  March  2  was  the 
result  of  her  previous  collfismia  and  defective  metabolism,  of  which, 
as  I  say,  it  was  a  measure,  and  represented  the  imperfectly  meta- 
bolised nitrogen  which  was  accumulating  in  her  muscles  and  other 
tissues,  while  their  circulation  was  obstructed  by  uric  acid. 

But  as  soon  as  the  blood  was  cleared  of  uric  acid  her  circulation 
was  set  free,  combustion  became  more  complete,  and  the  large 
excretion  of  urea  represented  the  products  of  the  previous  incom- 
plete metabolism. 

Here  we  have  merely  an  enlarged  edition  of  what  we  have 
already  seen  to  occur  in  the  physiology  of  fatigue,  where  the  col- 
lasmia  produced  by  heat  and  perspiration  obstructs  the  capillaries 
and  reduces  metabolism,  causing  a  fall  of  urea ;  then  later  on,  when 
the  circulation  has  again  become  free,  we  get  a  rise  of  urea  which 
more  than  compensates  for  the  fall  of  the  previous  day  (see  figs. 
46  and  47,  and  p.  378). 

In  both  conditions,  fatigue  as  well  as  Bright's  disease,  we  have 
only  to  get  rid  of  the  coUsemia  to  get  a  free  circulation  and  meta- 
bolism and  a  complete  reversal  of  all  the  effects  of  the  obstructed 
circulation. 

With  regard  to  the  future  of  such  cases,  I  will  now  shortly  men- 
tion the  after  history  of  another  case,  Susan  B.,  aged  13,  who  was 
treated  in  the  same  way  as  some  of  the  above  cases,  and  like  them 
discharged  with  the  albumin  reduced  to  a  mere  trace. 

I  first  saw  her  on  January  19,  1891,  and  she  left  the  hospital  for 
a  convalescent  home  on  April  4. 

Her  mother  seemed  a  sensible  woman,  and  I  impressed  upon  her 
the  great  importance  of  giving  her  no  animal  food  except  milk,  of 
clothing  her  in  flannel  from  head  to  foot,  and  guarding  against 
exposure  to  cold  and  wet. 

She  came  to  see  me  once  a  month,  and  in  October,  1891,  I  have 
a  note  that  at  this  and  the  previous  visit  I  was  unable  to  detect  any 
albumin  in  the  specimen  brought. 
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In  1892  this  improvement  continued,  and  she  was  now  growing 
a  strong  and  healthy-looking  young  woman. 

In  1893,  she  had,  during  some  cold  and  wet  weather,  a  slight 
relapse ;  there  was  a  trace  of  albumin  in  the  specimen  brought,  and 
she  had  not  been  feeling  so  well  and  looked  a  little  puffy  again. 

Bear  in  mind  here  the  direct  effect  of  cold  on  the  circulation  of 
the  skin  and  also  its  indirect  effect  through  precipitating  collsmia. 

I  put  her  on  iodides  and  she  soon  got  all  right  again,  and  the 
urine  remained  free  from  albumin  as  before. 

In  1894:  this  condition  continued,  and  I  again  began  to  regard 
her  as  completely  cured,  provided  she  kept  to  diet  and  regulations. 

In  the  spring  of  1895,  however,  she  returned  with  some  albu- 
minuria, and  had  also  some  malaise  and  the  general  signs  of 
collsBmia  and  defective  combustion. 

This  time  she  had  to  confess  that  she  had  been  doing  wrong,  she 
had  been  doing  some  work,  and  what  was  worse,  had  been  eating 
some  meat. 

This  was  a  disappointment  to  me,  as  I  had  begun  to  look  upon 
her  as  cured;  but  after  all  it  is  nothing  more  than  would  have 
occurred  if  her  trouble  had  been  migraine  instead  of  morbus  Brightii ; 
in  both  diseases  immunity  depends  upon  a  steady  continuation  of 
the  diet,  the  moment  the  introduction  of  uric  acid  is  increased  the 
trouble  returns.  If  she  had  been  content  with  her  milk  diet  she 
could  have  worked  hard  without  any  harm ;  but  she  went  out  to 
work,  and  was,  I  fear,  practically  compelled  by  circumstances  to  eat 
meat  as  others  did. 

I  have  again  seen  her  more  recently;  she  has  been  keeping 
strictly  to  diet,  refusing  to  indulge  even  on  Christmas  Day.  Her 
appearance  does  the  diet  every  credit  and  the  urine  is  quite  free 
from  albumin,  and  has  specific  gravity  of  1017. 

I  have  since  seen  this  patient  several  times  in  1896  and  1897. 
She  keeps  faithfully  to  the  diet ;  there  has  never  been  any  albumin, 
and  the  specific  gravity  runs  from  1015  to  1020,  and  collflemia,  being 
impossible,  cold  weather  has  been  unable  to  affect  her.    / 

In  a  patient  suffering  from  chronic  arthritis,  periostitis  (believed  by 
the  late  Mr.  Walsham,  who  saw  him  with  me,  to  be  rheumatic),  and 
also  from  parenchymatous  nephritis,  I  was  interested  to  find  that  both 
troubles  fluctuated  together ;  that  when  he  had  increased  trouble  in 
his  joint  he  also  had  increase  of  albumin  or  even  recurrence  of 
blood  in  his  urine,  so  that  it  looked  as  if  the  condition  (?  rise  of 
acidity)  which  drove  the  uric  acid  into  and  produced  increased  irrita- 
tion of  his  joint,  had  driven  some  also  into  the  kidney  (gout  of  the 
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kidney)  and  increased  the  renal  trouble,  and  I  think  we  must  not 
altogether  lose  sight  of  this  possibility  ;  but,  on  the  other  hand,  it  is 
clear  that  any  arthritis  which  is  due  to  uric  acid  is  due  to  a  fluctua- 
tion of  uric  acid — that  is,  there  is  first  an  excess  of  uric  acid  in  the 
blood  (collffimia)  and  then  some  rise  of  acidity  precipitates  it  on  the 
joint  (see  chapters  xv.  and  xvi.) ;  and  though  both  troubles  appeared 
to  get  worse  together,  the  increase  of  albumen  may  have  been  due  to 
the  oollflBmia  in  the  way  I  have  suggested  and  not  to  the  local  irri- 
tant action  of  uric  acid  in  the  kidney. 

I  was  greatly  interested  in  this  case  because,  when  I  put  him 
on  a  milk  diet,  both  his  arthritis  and  nephritis  steadily  improved 
together,  and  he  was  greatly  pleased  with  the  result  of  this  treat- 
ment. I  have  no  doubt  that  both  were  due  to  uric  acid,  the  action 
being  direct  in  the  arthritis,  probably  indirect  in  the  nephritis. 

Another  case  similar  to  those  given  is  that  of  Edwin  E.,  aged  52, 
admitted  into  the  Metropohtan  Hospital,  April  1,  1896,  suffering 
from  swelling  of  the  legs  and  headache  for  two  weeks.  There 
was  a  history  of  some  kidney  trouble  on  and  off  for  about  six 
years. 

On  admission  the  face  was  puffy  and  there  was  some  oedema  of 
the  legs.  Temperature  subnormal.  Pulse  90.  Heart's  apex  beat 
well  outside  the  left  nipple  line.     Impulse  diffused  and  heaving. 

April  4. — Urine  full  amber,  pale  deposit,  1020,  acid,  quantity 
30—48  oz.  per  day. 

Urea  2-2  per  cent.  Albumin  (Esbach)  1*5  per  1,000.  Belation, 
1 — 14.  Numerous  casts,  hyaline,  with  granules,  degenerate  epithe- 
lium and  fat. 

Pulse  100.  Diameter  of  R.  radial  aretry  lying  down  -  2*2  mm. 
On  milk  diet.     Given  mist,  hydrarg.  perchlor.  c.  pot.  iod.,  ter. 

April  8. — One  pint  of  milk  added.  Mixture  to  be  taken  qtcater 
in  die.    B.  radial  diameter  2*2  mm.     Pulse  rate  112. 

April  11. — Urine  shows  some  slight  increase  in  quantity. 

Blood  examined,  4  p.m. : — 

HsBmo^obin  ^    60  percent.^  ^^^^^  ^^^^^^j  _  .^^ 
Cells  106  per  cent. 

April  13. — Urine  68  oz. 

April  16.— Urine  72  oz.,  1014,  acid. 
Urea  1*3  per  cent. 
Albumin  -3  per  1,000 
B.  radifid  diameter  1*7  mm. 

April  20. — ^B.  radial  diameter  1*7  mm.  Albumin  reduced  to  a 
trace  too  small  to  be  estimated. 


1-43. 
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April  28. — Up  aoad  about  in  the  ward. 

Blood  to-day : — 

HfiBmoglobin       66        .^o 
GelisT      "  I03  "    '     * 

Here,  as  the  result  of  three  weeks  and  three  days  on  iodide  at 
mercury  and  diet,  we  have  the  urine  increased  and  the  dropsy 
removed ;  the  blood  pressure  lowered,  as  shown  by  the  fall  in  the 
diameter  of  the  radial  artery,  the  capillaries  freed  and  combustion 
stimulated,  as  shown  by  the  fall  of  albumin,  which  was  reduced 
from  a  relation  to  urea  of  1 — 14  down  to  something  less  than 
1 — 48,  and  lastly,  we  have  a  distinct  improvement  in  the  quality 
of  the  blood  itself  produced  here,  just  as  in  chlorosis  and  by 
the  very  same  drug  (see  fig.  57),  showing  conclusively  that  all 
the  above  results  of  the  removal  of  coUsemia  by  iodide  of  mercury 
were  due  to  a  general  improvement  of  nutrition  and  metabolism. 
This  is  but  the  same  effect  on  a  larger  scale  which  can  be  pro- 
duced any  day  and  in  anyone  in  the  physiology  of  fatigue. 

This  patient  continued  to  do  well,  and  the  iodide  of  mercury 
mixture  was  given  three  times  a  day.  He  was  put  on  a  uric-aoid- 
free  diet  containing  milk,  and  cheese  with  bread,  puddings  and 
farinaceous  dishes  ad  lib.,  and  a  little  vegetable  and  fruit.  When 
sufficiently  instructed  in  this  diet  he  was  allowed  to  go  home,  oon> 
tinning  the  mixture,  which  was  later  on  changed  for  one  containing 
iodide  of  sodium  and  nux  vomica,  which  he  kept  on  with  together 
with  the  diet  for  a  long  time. 

November,  1896. — Is  keeping  faithfully  to  the  diet,  which  he 
likes,  and  is  much  pleased  with  the  improved  health  he  has  gained. 
I  have  examined  several  specimens  of  urine  lately  and  have  found 
no  trace  of  albumin  in  any. 

Here  there  was  a  comparatively  quick  reduction  of  albumin  at 
first,  as  it  fell  to  a  trace  in  the  third  week  of  treatment ;  but  thafc 
trace  remained  for  several  months,  only  gradually  diminishing  and 
becoming  invisible.  This  shows  the  two  origins  of  albumin  in  such 
cases :  the  larger  amount,  which  disappeared  early,  was  the  albu- 
min of  defective  combustion,  which  was  at  once  metabolised  into 
urea  when  the  capillaries  were  cleared  and  the  fire  burnt  up; 
the  small  lingering  trace  was  the  organic  albuminuria,  the  measure 
of  the  injury  done  to  the  kidney,  and  possibly,  as  the  late  Professor 
Semmola  suggests,  to  the  blood  albumens  themselves  by  the  experi- 
ences they  had  passed  through,  and  these  injuries  take  some  time  to 
repair  and  pass  away.  In  this  case  the  blood  improved  along  with 
the  improved  metabolism  of  albumin. 
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If  in  all  eases  the  iodide  of  meroary  acted  just  as  it  did  in  these, 
I  should  have  little  doubt  of  my  power  to  cure  every  case  of  Bright's 
disease  that  came  before  me ;  but  as  this  is  unfortunately  not  the 
case,  I  must  mention  the  other  side  of  the  picture — the  cases  in 
which  I  fail,  and  the  reasons  of  such  failure. 

If  mercury  disagrees,  if  it  causes  salivation,  dyspepsia,  or 
diarrhoea,  it  quite  fails  to  control  uric  acid  collaemia  and  is  useless 
in  the  diseases  which  are  due  to  it ;  iodides  also  may  cause  iodism 
and  have  to  be  left  off  for  tliis  reason ;  and  in  some  cases  we  are 
deprived  of  the  use  of  these  drugs  by  such  results,  though,  as  wiU 
be  seen  further  on,  there  are  ways  of  getting  over  some  of  these 
difficulties. 

In  this  case  we  should  remember  the  effects  of  salicylates  with 
acids,  or  with  opium  in  small  doses,  for  though  less  powerful  thaa 
iodide  of  mercury,  they  may  succeed. 

But  even  when  the  iodide  of  mercury  does  not  cause  salivation 
or  upset  the  stomach  and  intestines,  it  may  fail  to  cure,  and  that  for 
a  reason  which  will  be  best  illustrated  by  a  case  in  which  it  twice 
succeeded  and  then  failed  to  reduce  the  albumin  at  all. 

Edgar  G.,  aged  18,  first  admitted  into  the  Mehropolitan  Hospital 
on  September  18,  1895.  There  was  a  history  of  Bright's  disease 
extending  over  two  years. 

He  had  now  considerable  general  anasarca  and  ascites,  and  the 
urine  contained  7  to  8  per  1,000  of  albumin. 

He  was  given  iodide  of  sodium  with  nux  vomica  and  occasional 
doses  of  calomel,  but  he  did  not  improve  much. 

October  20. — Abdomen  tapped  and  7^  pints  of  fluid  withdrawn* 

October  23.— Given  mist.  hyd.  perchlor.  c.  pot.  iod.  with  nn 
vom.  and  digitalis.    Pulse  92.     Temperature  subnormal. 

October  25. — Abdomen  again  tapped  and  8^  pints  withdrawn. 
Pulse  104. 

October  27. — Temperature  rising  towards  normal.  Urine  increas* 
ing.  Pulse  92,  and  this  was  the  beginning  of  a  marked  improvement, 
the  iodide  of  mercury  coming  into  action  and  being  aided  by  the 
nux  and  digitalis,  and  last,  but  not  least,  by  the  tapping  and 
removal  of  ascites. 

November  1. — Much  better ;  oedema  all  gone ;  is  passing  40— 
70  oz.  urine.     Pulse  88. 

November  19. — ^Pulse  88 ;  urine  66  oz. ;  specific  gravity  1011 : 
neutral  albumin  -1  per  1,000;  urea  1-1  per  cent. ;  relation  1 — 91  ; 
allowed  to  get  up. 

December  5. — Left  hospital ;  albumin  a  mere  trace  ;  urine 
plentiful;  advised. to  keep  always  on  milk  diet. 
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May  20,  1896.— Beadmitted  with  a  relapse ;  bad  been  at  work 
as  a  stable  boy  and  was  not  able  to  get  proper  food ;  temperature 
subnormal  (sign  of  defective  combustion) ;  general  anasarca  and 
slight  ascites  as  before. 

May  22. — Urine  16  oz. ;  amber,  turbid,  1024,  acid. 

Albumin  (Esbach)  '625  per  cent.  =   46*2  gr.  )    ^ a 

Urea  ...  3*7      per  cent.  =  279    gr.  | 

Microscope  shows  very  numerous  casts ;  much  degenerate  epithe- 
lium and  fat ;  very  different  from  the  urine  when  he  went  out  in 
December  last. 

He  again  improved  on  the  same  iodide  of  mercury  mixture  with 
nux  and  digitalis,  and  after  the  ascites  had  been  tapped  once  or 
twice,  but  he  did  not  respond  to  the  drugs  so  quickly,  and  there 
were  evidences  of  increasing  cardiac  dilatation  and  quickening  of 
the  pulse. 

However,  by  June  13,  and  especially  after  a  paracentesis  abdo- 
minis on  June  1,  the  urine  increased  to  48,  56,  and  60  oz.,  began 
to  contain  little  more  than  a  trace  of  albumin,  giving  a  relation  to 
urea  of  1 — 25  and  less. 

After  this  the  amount  of  albumin  became  so  small  that  it  could 
not  be  estimated,  and  the  urine  at  the  beginning  of  July  went  up  to 
98  and  106  oz. 

He  now  again  went  out,  having  received  full  directions  and 
cautions  as  to  the  importance  of  diet ;  but  this  time  he  was  too 
weak  to  work,  and  being  dependent  on  others  he  had  more  than 
ever  to  take  what  food  he  could  get,  and  then  he  was  sent  to  a 
convalescent  home  and  fed  on  soup,  fish,  meat,  and  what  is 
generally  called  the  fat  of  the  land. 

He  did  not  improve  on  it,  however,  but  again  got  ascites  and 
anasarca  and  was  confined  to  bed,  and  then  he  got  some  sloughing 
sores  on  his  legs,  when  an  attempt  was  made  to  run  off  the  fluid 
from  the  skin  with  tubes ;  and  then  he  was  again  sent  back  from 
this  convalescent  home  to  the  hospital. 

But  this  time  I  could  do  nothing  for  him,  though  a  more  suitable 
diet  did  some  good  and  the  sores  on  his  legs  healed.  The  drugs 
that  had  been  useful  before  now  failed  either  to  increase  the  urine 
or  diminish  the  albumin,  and  even  repeated  tappings  did  not  give 
them  a  start.  He  remained  like  a  marsh,  full  of  water,  and  the 
water  ever  slowly  rising  and  putting  out  more  and  more  completely 
the  fires  of  combustion. 

The  explanation  of  this  is  fairly  simple  if  we  look  upon  Bright 's 
disease  as  a  failure  of  combustion,  which  again  is  due  to  defective 
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circulation,  which  in  its  turn  is  the  result  of  coUaBmia  overpowering 
say  a  normal  heart  (acute  Bright's  disease),  or  as  in  this  case  a 
heart  which  grew  gradually  weaker  and  weaker  as  the  general 
strength  and  nutrition  failed. 

It  is  ohvious  that  with  a  given  amount  of  collamia  we  shall  get 
ever  greater  and  more  disastrous  effects  on  the  circulation,  nutrition 
and  metabolism  of  the  body  as  the  nutrition  and  power  of  the  heart 
fail. 

Then  the  scanty  urine  is  a  measure  of  the  obstruction  to  the 
circulation  in  the  vessels  of  the  kidneys,  and  this  is  an  index  of  the 
larger  and  more  important  obstruction  to  the  circulation  in  all  the 
great  metabolic  tissues  of  the  body,  which  is  the  cause  of  the 
defective  combustion. 

Now  something  of  this  kind  happened  in  the  case  of  Edgar  G. 
With  his  first  attack  his  trouble  was  almost  entirely  functional — a 
defective  combustion  due  to  acute  collsemia.  His  heart  was  fairly 
well  nourished,  his  tissues  were  young  and  moderately  well  formed 
and  sound,  and  as  soon  as  the  coUaamia  was  cleared  tip  by  drugs, 
circulation  and  combustion  were  resumed,  and  he  was  again  in  a 
position  to  deal  with  all  the  albumens  in  his  food.  Hence  urea 
increased  and  albumin  in  the  urine  diminished  till  only  a  trace  was 
left,  and  that  trace  was  due  to  some  little  irritation  in  a  few  cells  of 
the  kidney,  resulting  from  the  passage  of  the  albumin,  while 
certain  cells  in  the  liver,  skin,  &c.,  had  suffered  a  corresponding 
irritation  and  were  also  slowly  undergoing  regeneration. 

But  with  these  exceptions  he  was  a  sound  man,  and  had  only  to 
make  further  coUsemia  impossible,  by  living  on  a  uric-acid-free  diet, 
to  remain  well  and  strong  and  be  like  the  previously  mentioned 
cases,  completely  cured  of  his  disease. 

Unfortunately,  however,  he  was  unable  to  control  his  diet,  so 
that  coUsBmia  was  allowed  to  return,  and  he  was  once  more  sub- 
jected to  a  severe  attack  of  defective  combustion,  with  further  damage 
to  blood,  metabolic  tissues  and  kidneys. 

Thus  we  find  that  with  each  attack  he  recovered  more  slowly 
and  with  greater  difficulty ;  in  his  first  attack  a  mere  clearing  up  of 
the  coUaamia  by  iodide  of  mercury  sufficed  to  free  the  capilleuries 
of  the  kidneys  and  run  oE  the  water,  the  fires  burnt  up  and  the 
albumin  was  reduced  to  a  trace. 

At  the  next  attack  nutrition  is  not  so  good,  and  defective 
nutrition  means  defective  power  of  muscle,  especially  of  that  most 
important  muscle  the  heart ;  hence  something  more  must  be  done 
besides  clearing  up  the  collsemia,  and  nux  vomica  has  to  be  added  to 
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strengtiieQ  ibe*  heart ;  also  there  is  now  a  distinct  falling  off  in  the 
nutrition  of  the  kidneys  and  metab(dic  tissues. 

Nevertheless  he  again  becomes  solvent  and  can  metabolise  all 
the  albumens  of  his  food,  and  has  once  more  a  ohaace  of  life  if  he 
can  control  his  diet. 

At  the  next  attack,  however,  things  are  still  worse,  and  now 
both  digitalis  and  nux  vomica  are  required  to  get  the  heart  up  to  its 
work;  but  the  fires  burn  lower,  the  water  rises  higher,  and  the' 
difficulty  which  the  drugs  meet  with  in  clearing  up  the  colliemia  is 
owing  to  the  increasing  defectiveness  of  nutrition. 

And  so  the  issue  is  for  some  days  in  doubt  whether  the  heart 
will  get  sufi^ient  power  to  drive  the  blood  through  the  kidneys  even 
when  the  collaamia  has  been  removed ;  if  it  fails  to  do  so  the  water 
will  rise  ever  higher  and  higher,  and  the  fires  will  soon  be  extin- 
guished. Under  these  circumstances  comparatively  small  matters 
suffice  to  turn  the  scale  one  way  or  the  other,  either  for  the  heart  or 
against  it. 

And  one  of  these  is  no  doubt  the  presence  of  a  little  fluid  in  the 
great  serous  cavities  which,  by  hampering  the  function  of  the  longSt 
the  heart,  the  diaphragm,  or  otherwise  impeding  the  circulation  in 
the  digestive  viscera,  the  liver,  the  kidneys  and  abdominal  vesaek, 
may  turn  the  scale  against  the  heart  and  lead  to  its  further  dilata^ 
tion,  failure,  and  final  defeat. 

Hence  we  see  that  the  last  time  the  iodide  of  mercury  succeeded 
in  the  case  of  Edgar  G.,  it  only  did  so  with  difficulty  and  after  ev^y 
help  had  been  given  it  by  clearing  the  fluid  out  of  the  peritoneum  ; 
and  I  have  had  several  hard-fought  cases  in  which  the  fluid  in  one 
or  both  pleura  had  to  be  removed  in  the  same  way ;  but  each  time 
the  effect  became  less  and  less,  the  fires  burnt  lower  and  lower  as 
the  metabolic  tissues  wasted,  and  the  water  rose  in  them  ever 
higher  and  higher,  and  the  heart  muscle  got  weaker  and  less  wdl 
nourished. 

This  heart  failure  is  the  final  and  absolutely  hopeless  stage  ol 
all  Bright's  disease.  It  is  of  little  use  to  clear  up  the  ooUsmia  if 
the  nutrition  of  the^  heart  is  so  bad  that  it  could  not  keep  up  a  proper 
circulation,  even  with  no  coUsBmia ;  and  circulation  being  so  bad,  the 
fluid  is  not  run  off  by  the  kidneys,  and  the  tissues  of  the  body  are 
like  a  marsh  with  great  stagnant  pools  in  the  serous  cavities.  The 
water  and  the  collasmia  between  them  now  quickly  extinguish  the 
flickering  flame  of  combustion. 

If  this  is  the  common  and  final  ending  of  ordinary  Bri^^'s 
disease,  and  if  collasmia  will  produce  more  and  more  severe  resolto 
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in  proportion  as  it  supervenes  upon  an  otherwise  more  and  more 
defective  circulation,  it  follows  that  a  coUaemia  which  would  not 
of  itself  suffice  to  produce  Bright's  disease  may  yet  produce  it  if 
it  chances  to  supervene  upon  either  a  condition  of  weakness  or 
debility  of  the  cardiac  muscle,  or,  on  the  other  hand,  on  a  mechanical 
condition  which  more  or  less  seriously  obstructs  the  general  circu- 
lation. 

I  think,  therefore,  that  it  is  extremely  probable  that  some  people 
suffer  from  Bright's  disease  not  because  they  have  more  severe 
collsBmia  than  those  who  do  not  suffer,  but  because  they  have  rather 
weaker  hearts  or  more  obstructed  circulation,  which  allows  the 
collaamia  to  do  greater  damage  to  nutrition  and  combustion  than  it 
would  in  an  individual  with- a  normal  circulation;  and  thus  acute 
Bright's  disease  may  be  not  infrequently  the  result  of  collffimia 
with  acute  heart  failure. 

Now  one  special  condition  I  have  in  my  mind's  eye  in  n^aking 
these  remarks  is  that  of  pregnancy,  for  here  we  have,  especially 
in  primipane,  a  condition  affecting  the  pressure  relations  in  the 
abdomen,  affecting  the  work  of  the  diaphragm,  the  circulation  in  the 
great  digestive  viscera  and  the  abdominal  vessels,  playing,  in  fact, 
exactly  the  part  of  the  ascites  in  the  case  of  Edgar  6. 

And  I  find  in  Fagge's  "  Medicine,"  second  edition,  vol.  ii.,  p.  624, 
the  statement :  *'  In  women  pregnancy  is  often  the  cause  [of  Bright'^ 
disease] ,  as  the  late  Dr.  Lever  showed  many  years  ago,  especially  in 
primiparse,  and  above  all  when  there  are  twins." 

The  bearing  of  primiparas  and  of  twins  on  the  pressure  relations 
of  the  abdomen  are  too  obvious  to  need  further  remark,  and  it  is  also 
ckar,  as  it  follows  from  my  first  principles,  that  pregnancy  is  an 
enormous  stimulus,  especially  in  young  women  and  primiparsB,  to 
the  nitrogenous  metabolism  of  the  system,  and  this  means  both 
excessive  formation  and  excessive  retention  of  uric  acid  in  the  body, 
that  is,  provision  of  the  material  for  a  more  or  less  severe  collsemia  in 
the  future.  We  already  know  from  the  relationship  of  pregnancy  to 
headache,  epilepsy,  mental  depression,  Baynaud's  disease,  &c.,  as 
treated  of  in  previous  chapters,  that  normal  pregnancy  is  accom- 
panied by  retention  of  uric  acid,  and  its  clearance  out  of  the  blood. 

But  if  the  pregnancy  is  not  normal,  if  there  is  dyspepsia,  and 
still  more  if  there  is  vomiting,  it  follows  that  the  blood  will  beoome 
again  a  good  solvent  of  uric  acid,  and  then  some  of  the  large  forma- 
tion of  uric  acid,  or  some  that  has  been  already  retained  before  the 
vomiting  began,  will  pass  into  solution  in  the  blood  and  a  more  or 
less  severe  oollsBmia  will  result.      Now  vomiting  is  exactly  one 
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of  those  things  which,  I  helieve,  may  thus  preoipitate  Bright's 
disease  on  pregnancy.  And  the  following  case  will  illustrate  several 
of  these  points  : — 

Ellen  Q.,  aged  24,  admitted  into  the  Metropolitan  Hospital  on 
October  12,  1895,  being  then  in  the  fourth  month  of  her  first 
pregnancy. 

Her  history  showed  that  on  September  28  hsBmaturia  had  been 
noticed. 

On  October  1  she  had  several  "  fainting  fits.*' 

On  October  6,  suffered  from  pain  in  the  left  side. 

On  October  8,  suffered  from  vomicing,  which  continued  up  to 
admission. 

There  was  some  anasarca  and  oedema  of  legs;  pulse  68; 
temperature  98°  F.  to  100°  F.,  irregular ;  heart's  apex  outside  left 
nipple  line ;  abdomen  slightly  distended ;  uterus  easily  felt  in 
hypogastrium  ;  urine,  1014,  alkaline,  blood-stained. 

Albumin  (Esbach)...     -4  per  cent.  \  ^j.  nearly  1  to  2 
Urea  -9        „        j 

Left  radial  artery  measured  with  the  arteriometer,  1*9  mm. 

Put  on  iodide  of  mercury  in  small  doses. 

October  19. — Pulse  72 ;  left  radial  measures  1*7  mm. 

October  23.—Pulse  72 ;  albumin  to  urea  1—4  in  place  of  1 — 2  as 
on  admission. 

October  24. — Iodide  of  mercury  in  full  doses. 

October  26. — Pulse  84 ;  left  radial  1-6  mm. 

October  30.— Pulse  96 ;  left  radial  1-3  mm. 

November  8. — Heart's  dulness  has  diminished  and  apex  come 
into  left  nipple  line.  ' 

November  16.— Pulse  92 ;  left  radial  1-6  mm.  There  is  some 
increased  heart  dulness,  apex  has  gone  again  a  little  to  the  left 
and  there  is  some  increased  oedema  of  the  legs.  Some  digitalis 
given. 

November  19.— Same  condition ;  pulse  88  ;  left  radial  measures 
1*6  mm.     Iodide  of  mercury  further  increased. 

November  23.— Pulse  85  ;  left  radial  1*0. 

November  30.— Pulse  72  ;  left  radial  1-0. 

December  6,— Pulse  88  ;  left  radial  1.1.  There  is  still  consider- 
able oedema  of  the  legs. 

I  now  came  to  the  conclusion  that  the  iodide  had  twice  cleared 
up  the  collsemia  and  freed  the  capillaries  on  October  30  and 
November  23,  but  on  neither  occasion  had  this  been  followed  by 
diuresis  and  removal  of  fluid,  and  similarly  combustion  remained 
defective  and  albuminuria  profuse. 
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The  inference  seemed  to  be  that;  the  increasing  abdominal 
pressure  and  the  increased  work  that  pregnancy,  now  in  the  sixth 
month,  was  throwing  on  the  heart,  prevented  it  reacting  to  the 
removal  of  the  coUaamia.  I  therefore  gave  up  the  attempt  to  do 
anything  with  drugs  and  trusted  to  nature,  with  uric- acid-free 
diet  and  rest. 

If  we  could  have  cleared  out  the  abdomen  the  heart  would  have 
recovered  somewhat  and  become  equal  to  its  ordinary  work,  and 
then  the  iodide  of  mercury  would  have  improved  the  combustion 
and  reduced  the  albumin  to  a  trace ;  and  the  question  of  termin- 
ating the  pregnancy  was  carefully  considered  with  my  colleague, 
Dr.  Gow,  but  put  on  one  side  as  being  on  the  whole  more  dangerous 
than  trusting  to  nature. 

I  could  not  but  feel,  however,  that  while  we  were  thus  waiting, 
the  kidneys  and  great  metabolic  tissues  were  sufifering  8eriou& 
diamage,  how  serious  it  was  difficult  to  say,  but  I  knew  from 
previous  experience  that  such  cases  kept  carefully  on  milk  often 
got  over  parturition  well,  and  that  Bright's  disease  then  subsided  to 
a  greater  extent  than  might  have  been  expected. ' 

Accordingly  she  was  now  watched  for  some  months,  during 
which  the  conditions  remained  as  before,  the  pulse  ran  about  80, 
and  the  radial  artery  measured  from  1*7  to  1*9  mm.  Urine  scanty, 
loaded  with  albumin  and  a  little  blood. 

In  February,  1896,  after  reading  the  most  interesting  lectures 
of  Dr.  Handfield  Jones,  **  The  Heart  in  its  relation  to  Pregnancy, 
Parturition,  and  the  Puerperal  State "  (Lancet,  1896,  vol.  i.),  to 
which  I  shall  have  to  refer  again,  I  made  a  further  careful  examina- 
tion of  .the  heart,  and  came  to  the  conclusion  that  the  quick  pulse 
rate  with  a  long  and  indistinct  first  sound,  and  a  loud  second  sound 
both  at  apex  and  base,  with  increased  dulness  and  apex  displace- 
ment to  the  left,  meant  some  heart  failure  before  coUsemia  and  the 
increased  work  and  pressure  in  the  abdomen,  and  I  accordingly  put 
her  on  a  mixture  containing  phosphoric  acid  and  strychnia,  and 
it  appeared  to  do  some  good,  for  the  pulse  on  February  25  had 
fallen  to  72  and  the  left  radial  diameter  to  1-6  mm.,  and  the  urine 
had  increased  somewhat  to  46  oz.  per  day,  but  still  there  was  as 
before  no  important  result  as  regards  the  removal  of  anasarca  and 
improvement  of  combustion. 

On  March  14  I  examined  the  blood  and  found — 
HiBmoglobin         ...     33  per  cent. 

Cells  70 

a  very  dilute  and  watery  blood,  owing  to  the  great  retention  of  fluids  ■ 
in  the  body. 


Blood  decimal  -47 


Digitized  byLjOOQlC 


590  UBIO   AOID — CHAPTBB  XIU 

And  so  things  went  on  without  any  material  change  ap  to 
April  21,  when  she  was  delivered  of  a  full-time  living  ohild  after 
a  fairly  normal  lahour,  and  the  foetal  heart  had  been  heard  and 
watched  for  several  months  past. 

The  temperature  was  slightly  raised  after  parturition,  smd  the 
urine  began  at  once  to  increase,  reaching  113  oz.  on  the  day  after  it. 

April  24. — ^Urine  80  oz.  General  anasarca  and  oedema  of  legs 
decidedly  less. 

May  13. — Temperature  now  becoming  normal  after  uterine 
inflammatory  troubles,  but  the  patient  is  weak  after  them. 

Pulse  80  to  90;  left  radial  diameter  1*0  mm.,  albumin  only 
•05  per  cent.  now. 

May  23. — Being  now  again  under  my  care  she  was  put  back  on 
the  mixture  of  phosphoric  acid  and  strychnia,  and  the  pulse 
improved  and  slowed  somewhat. 

She  remained  weak  and  anaemic,  but  she  wished  to  go  home, 
and  was  allowed  to  do  so,  continuing  the  mixture  and  the  uric-aoid- 
free  diet. 

July  16. — Saw  her  again ;  there  is  still  considerable  albumin, 
but  she  does  not  wish  to  come  in  for  treatment  with  the  iodide 
of  mercury. 

Her  uterine  troubles  were  unfortunate,  for,  though  no  doubt 
the  fever  helped  to  clear  up  the  collsamia,  appetite  and  digestion 
were  much  upset  by  them,  hence  nutrition  and  combustion 
remained  poor,  and  the  heart  did  not  gain  in  strength  as  it  otherwise 
might  have. 

This  case  may  be  sum  med  up  as  follows  : — 

(1)  Early  months  of  first  pregnancy,  stimulated  nutrition,,  reten- 
tion of  uric  acid. 

(2)  Some  upset  or  abdominal  pain  causing  nausea  and  dyspepsia. 

(3)  Severe  collasmia  causing  high  blood  pressure. 

(4)  Heart  failure  before  the  high  blood  pressure  with  **  fainting 
fits,*'  this  causing,  with  the  coUsemia,  albuminuria  and  hssmaturia, 
in  fact,  acute  Bright's  disease. 

(5)  Vomiting,  either  with  the  "fainting  fits,"  a  symptom  of 
uraemia,  or  an  exaggeration  of  the  previous  nausea  and  dyspepsia. 

(6)  Continuation  of  coUaemia,  high  blood  pressure  and  defective 
combustion,  the  latter  being  increased  by  the  heart  failure,  which 
again  was  intensified  by  the  increasing  work  and  increasing  abdo- 
minal pressure  of  advancing  pregnancy. 

(7)  Collaemia  partly  cleared  up  by  drugs ;  but  the  heart  is  still 
too  much  hampered  to  respond  with  a  free  capillary  circulation,  and 
so  combustion  remains  defective,  and  albuminuria  continues. 
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(8)  Great  relief  to  heart  and  ciroolation  at  termination  of  preg- 
nancy, bat  unfortunately  digestion  and  nutrition  are  still  held  down, 
and  so,  though  the  water  increases  and  the  albumin  diminishes,  the 
heart  remains  weak  and  nutrition  and  combustion  defective. 

(9)  Besult.  Prolonged  cardiac  weakness,  debility,  collssmia  and 
anadmia,  prolonged  defective  combustion  and  permanent  damage  to 
kidneys  and  great  metabolic  tissues. 

Prognosis  very  bad  for  future  pr^nancies,  unless  the  heart  and 
tissues  are  allowed  a  long  time  to  recover ;  and  doubtful  or  bad  as 
regards  the  continuance  of  life. 

It  has  often  been  remarked  that  a  woman  may  suffer  severely  in 
ker  first  pregnancy,  but  if  she  gets  over  it  well  she  may  suffer  little, 
if  at  all,  in  subse<}uent  pregnancies,  and  this  is  due  partly  to  the  fact 
that  the  abdominal  walls  are  now  lax,  and  the  pressure  and  derange- 
ment of  the  abdominal  circulation  in  subsequent  pregnancies  are 
consequently  less  than  in  the  first  pregnancy ;  but  it  is  also  partly 
due  to  the  important  fact  that  the  heart  has  had  time  to  hypertrophy 
and  get  level  with  the  increased  work,  and  so  in  subsequent 
pregnancies  the  defective  combustion  is  never  so  severe  (even 
if  the  collsBmia  is  the  same)  as  in  the  first  pregnancy;  and 
Dr.  Jones  (previous  reference)  tells  us  that  in  women  who  have  had 
many  children  the  heart  remains  permanently  hypertrophied. 

I  was  greatly  interested  and  instructed  by  reading  these  lectures 
while  this  case  was  under  my  care,  as  he  points  out  that  normal 
pregnancy  causes  hypertrophy  of  the  left  ventricle  and  enlargement 
of  the  whole  heart ;  and  also  that  some  cardiac  failure  from  defect 
of  this  hypertrophy  is  by  no  means  an  uncommon  cause  of  the  signs 
of  heart  weakness  in  pregnancy. 

He  also  points  out  the  effects  of  the  abdominal  pressure  of 
pregnancy  in  increasing  the  work  of  the  heart,  and  shows  that 
similar  heart  failure  may  be  produced  by  abdominal  tumours.  He 
further  suggests  that  a  previous  pericarditis  may  in  some  cases 
explain  the  failure  of  the  heart  to  get  level  with  m  work  in 
pregnancy. 

He  points  out  that  the  heart  may  not  only  fail  during  pregnancy, 
but  it  also  fails,  perhaps  more  often  does  so,  in  the  week  after 
labour;  and  we  must  not  here  lose  sight  of  the  existence  of 
post-puerperal  coUsemia  and  its  possible  effects  on  the  heart  and 
circulation. 

Dr.  Jones  points  out  that  this  is  by  some  believed  to  be  due  to 
some  fatty  degeneration  of  the  heart  muscle  taking  place  towards 
the  end  of  pregnancy ;  but  I  cannot  help  thinking  that  this  is  a  bit 


Digitized  byLjOOQlC 


592  URIC   AOID — OHAPTBR  XIII 

of  doubtful  physiology  and  pathology,  and  that  the  large  ezoretion 
of  uric  acid  (which  is  certain  to  follow  the  termination  of  a  normal 
pregnancy,  fed  on  ordinary  meat  food — post-puerperal  collsBmia) 
which  as  we  have  seen  probably  accounts  for  the  greatly  increased 
danger  of  giving  chloroform  at  this  time  (see  chapter  viii.),  also 
accounts  for  the  frequency  of  heart  failure  apart  from  chloroform, 
and  one  of  Dr.  Jones's  cases  of  death  after  delivery  resembles  in  its 
symptoms  post-chloroformal  syncope. 

The  drugs  that  Dr.  Jones  finds  useful  in  these  cases  are  iron, 
strychnia,  digitalis  and  nitrite  of  amyl. 

One  practical  conclusion  from  these  facts  and  observations 
would  be  that  all  women  who  have  the  least  sign  of  cardiac  defect 
or  debility  should  be  kept  throughout  pregnancy  on  a  uric-acid-free 
diet,  to  prevent  as  far  as  possible  the  addition  of  collsemia  to  these 
other  heart  difficulties,  either  during  or  at  the  end  of  pregnancy. 

It  would  be  better  still  if  they  could  live  on  the  diet  for  several 
years  beforehand,  and  of  course  there  must  in  any  case  be  no 
diminution  of  albumin. 

Indeed,  I  think  that  all  pregnant  women  might  with  advantage 
be  kept  on  such  diet,  for  even  if  by  means  of  digitalis,  strychnia, 
&c.,  you  can  prevent  the  heart  from  failing,  that  does  not  in 
presence  of  coUssmia  make  combustion  good,  and,  as  shown  by  the 
very  high  arteriometer  measurements  in  the  case  of  Mrs.  Q.,  the 
arterial  system  is  subjected  to  great  pressure  and  strain. 

There  is  not  the  least  doubt  that  pregnant  women  can  live  on  a 
uric-acid- free  diet,  for  I  have  conducted  not  a  few  of  them  safely 
through  it  on  an  almost  absolute  milk  diet,  and  we  see  by  the 
quotations  already  given  in  chapters  vii.  and  viii.  that  they  can  often 
do  so  with  enormous  advantage  and  relief  from  the  very  circulation 
troubles,  high  blood  pressure,  and  general  congestion  of  which  I  was 
speaking ;  even  if  we  may  not  throw  in  a  greatly  diminished  chance 
of  acute  6right*s  disease,  and  this  last  consideration  would  specially 
mark  the  value  of  such  diet  in  primiparaa. 

I  have  had  enthusiastic  reports  from  some  of  my  patients  who 
have  passed  through  these  conditions  while  living  on  the  uric- acid- free 
diet.  The  explanation  of  course  is  that  a  diminution  in  the  quantity 
of  uric  acid  in  the  blood  stream  must  have  a  marked  effect  in 
diminishing  congestion  and  pain. 

I  subjoin  one  as  typical  from  the  husband  of  a  patient:  "She 
feels  she  has  much  to  tbank  the  diet  for— few  discomforts  during 
pregnancy,  easy  labour  considering  the  child's  size  (10^  lb.),  quick 
recovery,  and  a  good  milk   supply.    And  this  in  the  case  of  one 
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whose   mother,   grandmoliher   and   aunts    (all    meat   fed)  failed  to 
suckle  their  childre  n." 

Of  course,  those  do  best  who  have  lived  all  their  lives  on  a 
correct  diet,  or  have  at  least  been  on  it  for  several  years  before  the 
strain  of  pregnancy  is  encountered. 

I  would  suggest  also,  while  these  cases  are  fresh  in  our  minds, 
that  heart  failure,  in  other  conditions  than  those  met  with  in  pregnant 
women,  may  allow  of  the  production  of  seriously  defective  combus- 
tion (£right's  disease)  by  a  coUsemia  that  would  not  by  itself  have 
sufficed  to  produce  it,  and  that  in  fact  heart  failure  is  an  important 
contributing  cause  of  such  failure  of  combustion  ;  the  bad  prognosis 
of  heart  failure  in  Bright's  disease  is  well  known,  but  this  heart 
failure  may  have  actually  preceded  the  defective  combustion,  and 
been  one  of  its  causes.  Hence  the  relation  of  Bright's  disease  to 
fevers  may  be  a  double  one,  first  to  the  post-febrile  coUsemia  already 
mentioned,  and  second  to  the  weakened  and  debilitated  heart  muscle 
which  so  many  fevers  also  leave  behind  them. 

If  the  collaamia  is  slight  and  the  heart  strong  there  will  be 
merely  a  temporary  bradycardia  with  subnormal  temperature  as  the 
-sign  of  defective  combustion;  but  if  the  collaamia  is  severe,  and 
^especially  if  the  heart  muscle  is  also  weak,  we  shall  have  more 
•decided  and  prolonged  interference  with  combustion^  shown  not 
•only  in  subnormal  temperature  with  a  quick  and  often  irregular 
p^ilse,  but  with  varying  degrees  of  albuminuria  and  din^inished  urea 
up  to  what  we  have  been  accustomed  to  call  undoubted  Bright's 
disease ;  so  that  every  post-febrile  and  collsBmic  bradycardia  is 
Bright's  disease  in  epitome,  and  differs  from  it  merely  in  degree. 
Thus  acute  Bright's  disease  may  be  not  only  acute  colUemia,  but 
<acute  collaamia  vdth  its  combustion  effects  intensified  by  a  weak 
heart;  and  this  weak  heart  will  be  either  capable  of  improved 
nutrition  and  better  work  or  not  capable  of  these.  If  it  is  not 
capable  the  case  goes  to  the  bad,  as  there  is  no  possible  means  of 
stopping  the  de!ective  combustion,  and,  as  we  have  seen  above, 
removing  the  collaamia  may  not  be  sufficient. 

If,  on  the  other  hand,  the  heart  has  been  only  temporarily 
disabled,  and,  with  the  removal  of  the  mechanical  cause  of  such 
disablement,  can  attain  to  improved  nutrition  and  power,  combus- 
tion will  improve  somewhat,  even  in  spite  of  the  collaamia,  and  with 
improving  combustion  the  collaamia  itself  will  be  diminished  or 
cleared  away ;  hence  we  shall  get  less  defective  combustion  extending 
over  a  longer  time  (chronic  Bright's  disease). 

But  here  again,  also,  there  eventually  comes  a  time  when  the 
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nutrition  of  the  bea>rt  muscle  is  so  bad  that  satisfactory  circulation 
and  combustion  are  no  longer  possible,  and  then  collsBmia  and 
hydrsBmia  finally  put  out  the  fires. 

We  have  here  standing  out  clearly  the  two  conditions  which 
in  any  given  case  of  Bright's  disease  may  render  it  impossible  to 
cure  by  means  of  the  iodide  of  mercury :  (1)  the  possible  evil  effecta 
of  the  drugs  themselves  on  digestion  and  nutrition,  which  more 
or  less  prevent  their  putting  an  end  to  the  collmsBia,  and  (2)  heart 
failure. 

I  will  now  give  notes  of  two  cases  of  Bright's  disease  in  which 
the  instruments  for  measuring  capillary  reflux  and  blood  pressure 
were  used : — 

The  first  case  may  be  said  to  illustrate  what  not  to  do,  and  the 
second  case  what  to  do,  and  they  show  that  mere  staying  in  bed 
does  not  of  itself  either  lower  blood  pressure,  improve  combustion 
or  diminish  albumin. 

Mary  W.,  aged  25,  admitted  into  the  Eoyal  Hospital  on 
October  23,  1899,  with  Bright's  disease  and  some  oedema  of  legs. 
Urine  1020,  albumin  1-5  per  1,000  (Esbach). 

October  26. — Temperature  98°  F.  both  morning  and  evening. 
Pulse,  80.  Capillary  reflux  9—10,  decidedly  slow.  Blood  pressure 
160.  Usual  heart  signs  of  high  blood  pressure.  Put  on  mist.  pot. 
cit.  gr.  XXX.  ter. 

October  27. — Mist,  given  4^  horis.  Diet  contains  fish  and 
calves*  foot  jelly.     Weight,  7  st.  1  lb.  8  oz. 

October  30. — Temperature  becoming" more  subnormal.  Pulse  72. 
Blood  pressure  160. 

November  2. — Urine  keeps  alkaline  most  of  the  day,  no  alter- 
ation in  amount  of  albumin.  Pulse  96.  Blood  pressure  170. 
Weight  7  St.  4  lb.,  this  is  not  due  to  increase  of  oedema  of  the 
legs,  as  it  has  not  increased. 

November  6. — Urine  still  occasionally  acid.  Given  some  pota- 
toes.    Pulse  72.    Blood  pressure  170—180. 

NovenEiber  9. — Blood  pressure  160—160.     Weight  7  st.  7  lb. 

November  13. — Blood  pressure  150 — 160.  Still  no  change  in  the 
amount  of  albumin.    Citrate  of  potash  left  off. 

November  16. — Pulse  100.  Blood  pressure  150.  Capillary 
reflux  8.  Temperature  subnormal.  Albumin  has  increased  to  2*8 
per  1,000.     Weight  7  st.  13  lb. 

November  20. — Pulse  96.  Blood  pressure  160.  Capillary  reflux 
7 — 8.  No  drugs  since  13th.  Given  pot.  iod.  gr.  viii.  Tinct.  nucia 
vom.  nx  iv.  ter 
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November  23.— Poise  108.  Blood  pressure  140—150.  Albumin 
from  20  to  2-5  per  1,000.    Weight  7  st.  10  lb. 

November  28.— Pulse  108.  Blood  pressure  130—140.  Capillary 
reflux  7—8.     Mist.  6*^  horis. 

November  30.— Pulse  108.  Blood  pressure  150—160.  Albumin 
3  per  1,000.  Weight  7  st.  12  lb.  Put  on  uric-acid-free  diet,  milk 
and  cheese,  no  tea.     She  likes  fish  and  calves'  foot  jelly  better. 

December  4.— Pulse  120.  Blood  pressure  160—170.  Given  also 
pil.  hyd.  gr.  ii.  n.  et  m. 

December  7.— Pulse  120.  Blood  pressure  160—170.  Albumin 
from  2-0- 2-7  per  1,000,  Does  not  like  uric-acid-free  diet.  Put 
back  on  fish,  custard  and  eggs. 

December  11. — Pulse  110.  Blood  pressure  as  before.  Albumin 
2-25  per  1,000. 

December  14. — ^Pulse  112.  Blood  pressure  160.  Sodii  chlor. 
gr.  XX;  added  to  mixture.    Weight  7  st.  10  lb. 

December  18.— Pulse  100.  Blood  pressure  150 — 160.  Albumin 
as  before. 

December  21.— Blood  pressure  150—160.  Temperature  97°  F.— 
98°  F.     Urine  41  oz.     Albumin  2-5  per  1,000. 

As  the  patient  was  unable  to  alter  diet,  and  as  there  thus 
seemed  little  chance  of  improvement,  she  was  allowed  to  go  home. 
The  case  is  interesting  as  showing  that  citrate  of  potash  neither 
lowered  the  blood  pressure  nor  diminished  the  albumin  ;  it  was  not 
the  treatment  I  should  have  chosen,  but  she  had  already  been  on  it 
and  so  I  continued  it. 

I  think  also  that  citrate  of  potash  would  have  done  better  than 
this,  if  urates  had  not  been  constantly  poured  in  day  after  day  in 
fish  and  calves'  foot  jelly. 

A  point  of  some  interest  is  the  fact  that  with  this  subnormal 
temperature,  defective  capillary  circulation,  and  constant  excretion 
of  unmetabolised  albumin,  she  steadily  gained  in  weight  to  the 
extent  of  lOJ  lb. ;  this  was  a  real  gain  in  weight,  probably  a  laying 
on  of  fat,  which,  like  the  albumin,  had  escaped  combustion,  thus 
illustrating  the  relationship  between  high  blood  pressure,  defective 
capillary  circulation  and  obesity.  Later,  when  on  iodide  and  mer- 
cury, which  promote  combustion,  she  lost  2  lb. 

With  regard  to  obesity,  I  find  that  it  is  constantly  associated 
with  slow  capillary  reflux  and  high  blood  pressure  (hence,  no  doubt, 
the  association  in  the  popular  mind  between  stoutness  and  apoplexy), 
and  I  have  no  doubt  that  it  is  merely  one  more  result  of  defective 
combustion  and,  like  the  other  results,  can  be  controlled  by  con- 
trolling the  circulation. 


Digitized  byLjOOQlC 


596  URIC  ACID— CHAPTBR  XIII 

In  the  above  case  also  it  may  be  noted  that  even  the  iodide  and 
the  mercury,  when  we  put  her  on  to  them,  made  but  little  headway 
against  the  collsBmia,  which  had  been  increased  by  the  alkali  and  the 
heart  failure,  as  shown  by  her  quickened  pulse.  The  heart  failure 
occurring  as  we  see  in  spite  (?  because)  of  feeding  upon  fish  and 
calves'  foot  jelly,  and  a  similar  feeding  up  produced  equally  disas- 
trous results  in  the  case  of  Edgar  G.,  previously  recorded ;  and  I 
was  practically  unable  to  alter  this  wrong  diet,  introducing  fresh 
poison. 

And  now  we  shall  see  different  drags,  a  different  diet,  and  a  very 
different  result. 

Timothy  C,  aged  35,  admitted  into  the  Metropolitan  Hospital 
December  1,  1899. 

Four  weeks  ago  he  got  wet  through  and  worked  on  in  his  wet 
clothes.  A  week  later  he  suffered  from  headache,  dyspnoea,  and  loss 
of  appetite.     One  week  ago  face  and  ankles  noticed  to  be  swelling. 

The  sequence  here  was  clearly  (1)  retention  by  cold  and  wet 
followed  by  (2)  the  coUaemia  of  the  rebound,  causing,  among  other 
things,  headache.  This  caused  (3)  depression  of  metabolism  and  a 
general  rush  of  all  his  stored  urates  into  the  blood.  This  caused 
more  severe  and  chronic  collsBmia,  which  resulted  in  (4)  heart  failure 
and  dropsy — the  complete  picture  of  Bright's  disease ;  (2)  represents 
the  migraine  or  pre-albuminuric  stage,  and  the  correct  use  of  a  pre- 
cipitant drug  at  that  time  would  have  saved  him  all  the  rest.  On 
admission  the  headache  was  severe,  and  there  were  signs  that 
urasmia  was  close  at  hand. 

December  2.— Pulse  52.  Capillary  reflux  8.  Blood  pressure 
180 — 190.  Heart's  apex  just  inside  the  left  nipple  line.  First 
sound  long  or  reduplicated ;  second  sound  very  loud. 

Urine  1020;  albumin  7*5  per  1,000  (Esbach). 

He  was  given  a  bread  and  milk  diet  and  a  mixture  containing 
am.  brom.  gr.  viii.,  sodii  iodidi  gr.  viii.,  sodii  chloridi  gr.  xv.,  t.i.d., 
and  a  calomel  purge. 

December  4. — Headache  still  very  bad;  some  vomiting  and 
retching.  Takes  very  little  food.  Some  phenacetin  given,  which 
relieves  head  for  a  time.     Temperature  about  97°  F. 

December  6. — Headache  less,  swelling  of  face  also  less.  Still  no 
appetite,  and  slight  nausea.  Temperature  98°  F.  to  99°  F.  Pulse  72 ; 
capillary  reflux  7 — 8;  blood  pressure  160—170;  albumin  2*5  per 
1,000.  Given  pil.  hyd.  gr.  i.  n.  et  m.,  fruit  and  cheese  added  to  diet. 
Fluids  limited  to  1^  or  2  pints,  provided  this  can  be  done  without 
hardship.     I  have  here  followed  the  practice  of  von  Noorden  (Inter- 
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nat.  Med.  Mag,,  May,  1899),  for  though  diminished  fluid  will  increase 
the  relative  amount  of  uric  acid  and  collsBmia  in  the  blood,  just  as  it 
increases  the  relative  number  of  red  cells,  still  it  must  undoubtedly 
relieve  the  work  the  heart  has  to  do,  and  if  it  allows  the  heart  to 
contract  and  prevents  its  dilating,  it  saves  us  from  that  worst  of 
all  failures  of  combustion  which  occurs  when  coUsemia  is  compli- 
cated by  heart  failure ,  a  condition  which,  in  Bright's  disease  and 
all  other  failures  of  combustion,  is  simply  hopeless.  The  central 
engine  is  broken  or  defective,  and  it  is  no  longer  possible  to  keep  up 
a  satisfactory  capillary  circulation  even  if  there  is  no  collasmia ;  still 
less  is  it  possible  with  constant  and  severe  collsBmia,  as  in  Bright's 
disease. 

December  9. — Better  and  more  cheerful ;  he  was  dull  and  lethar- 
gic before.  Has  wrinkles  round  his  eyes.  Headache  slight;  no 
nausea.  Weight,  10  st.  3  lb.  10  oz. ;  pulse  70 ;  blood  pressure 
160 — 170;  albumin  1-5  per  1,000.  Pil.  hyd.  increased  to  gr.  ii.  at 
night. 

December  13. — No  headache  for  two  days.  Temperature  has 
risen  and  is  now  fairly  steady  about  98'6°  F.  Pulse  78 ;  capillary 
reflux  6 ;  blood  pressure  130 — 140 ;  albumin  1-2  per  1,000. 

I  do  not  mention  the  quantities  of  urine  because  owing  to  the 
limitation  of  fluids  the  usual  increase  of  water  did  not  show.  The 
withholding  of  fluid  no  doubt  hastened  the  clearing  of  his  tissues 
from  oedema,  as  the  blood  more  quickly  took  up  what  it  required 
from  them ;  hence  metabolism  gained  by  removal  of  oedema  quite  as 
much  as  it  lost  from  the  relative  increase  of  coUaamic  granules. 

December  16. — No  headache ;  much  better.  Weight  10  st.  1  lb. 
4  oz. ;  pulse  80 ;  capillary  reflux  5 — 6 ;  blood  pressure  120 — 130  ; 
albumm  1-0  per  1,000. 

December  20. — Pulse  84 ;  capillary  reflux  5 ;  blood  pressure  120; 
albumin  05  per  1,000.  Is  tired  of  cheese,  so  was  given  some  cheese 
dishes  and  milk  puddings  for  a  change. 

December  23.— Weight  10  st.  1  lb. ;  albumin  0-5  per  1,000,  or 
only  a  trace.  Pulse  80;  capillary  reflux  and  blood  pressure  as 
before. 

December  29. — Had  some  turkey  on  the  25th  and  was  no  worse. 
Albumin  too  little  to  be  estimated.  Temperature  very  steady  for  some 
time  past,  about  99'0°  F.  morning  and  evening,  sign  of  good  and 
complete  combustion ;  and  with  this  good  and  complete  combustion 
a  grain  of  uric  acid  in  a  morsel  of  turkey  and  plum  pudding  had  no 
effect  at  all.  Had  combustion  been  less  good  it  might  have  had  an 
effect,  or  if  we  had  fed  him  with  6 — 8  gr.  of  uric  acid  every  da,y 
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we  might  have  found  it  impossible  to  get  up  this  good  combustion 
and  been  driven  back,  more  or  less,  in  spite  of  our  retentive  drugs. 

Pulse  88 ;  capillary  reflux  5  ;  blood  pressure  120.     Weight  10  st. 

January  6. — Is  now  up  and  about.  Pulse  100 ;  blood  pressure 
110—120;  capillary  reflux  6.  Temperature  steady  at  99-0^  F.  Will 
continue  diet  and  the  mixture,  but  may  leave  off  the  pills.  Com- 
bustion is  now  so  good  (albumin  a  trace  only)  that  the  mixture  alone 
will  suffice  to  keep  it  going  if  there  is  no  fresh  introduction  of 
poison. 

This,  of  course,  is  rather  a  large"  if,'*  especially  in  dealing  with 
uneducated  people.  This  man  does  not  like  the  diet  much,  but  still 
has  done  his  best  to  help  us  in  keeping  to  it,  and  I  have  done  my 
best  to  impress  upon  him  that  his  life  depends  on  his  continuing  it, 
and  I  believe  he  will  at  least  make  an  effort  to  do  so. 

In  twelve  months'  time,  or  possibly  sooner,  he  will  have  splendid 
blood,  good  capillary  circulation  and  combustion,  no  albumin,  and 
normal  blood  pressure ;  and  no  one  will  ever  guess  that  he  has  had 
acute  Bright' s  disease  and  been  within  an  inch  of  uraemia  and 
destruction. 

An  interesting  point  is.  What  becomes  of  the  urate  in  these 
cases  ?  We  have  put  an  end  to  collsBmia  and  produced  good 
combustion  by  drugs  that  cleared  the  blood  of  uric  acid  and  pro- 
duced retention.    What  becomes  of  the  urate  thus  retained? 

For  some  months  we  have  to  keep  on  the  retentive  drugs,  or  it 
would  come  back  into  the  blood  in  force  and  overwhelm  us ;  but  the 
effect  of  a  uric-acid-free  diet  is  to  increase  the  solvent  powers  of 
the  blood  for  uric  acid,  and  I  believe  the  stores  are  slowly  washed 
out,  passing  *thus  through  the  blood  and  kidneys  in  small  quantity 
and  good  solution,  that  is,  in  a  condition  to  do  but  little  harm ; 
and  by  the  end  of  twelve  to  eighteen  months  (just  as  occurs  in 
the  case  of  the  uric  acid  headache  on  diet)  those  stores  and  accumu- 
lations have  practically  ceased  to  exist,  and  health  is  absolute,  com- 
plete, and  free  from  danger  except  by  a  relapse  in  diet. 

We  may  note  in  the  above  successful  case  there  was  a  steady 
loss  of  weight,  which  probably  was  not  all  loss'  of  water  but  some 
combustion  of  fat,  just  as  in  the  unsuccessful  case  there  was  a  large 
gain  in  weight,  probably  largely  made  up  of  uncombusted  fat. 

We  may  note  how,*  as  the  capillary  reflux  quickened  and  the 
blood  pressure  fell,  the  albumin  steadily  diminished ;  in  the  other 
case  the  capillary  reflux  did  not  quicken,  combustion  did  not  improve, 
and  albumin  did  not  diminish. 

In  both  cases  the  heart  quickened,  but  in  the  woman's  case  this  was 
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due  to  heart  failure  before  high  pressure ;  in  the  man's  case  it  was 
an  illustration  of  Marey's  law,  the  pulse  quickened  as  the  pressure 
fell,  and  a  pulse  of  80 — 88  corresponds  to  a  temperature  of  99^  E. 

Perhaps  in  this  case  we  overdid  the  combustion ;  the  pulse  was 
a  Httle  too  quick  and  the  temperature  a  little  too  high.  I  should 
rather  be  inclined  to  say  that  our  so-called  normal  is  a  little 
too  low,  and  that  in  those  entirely  free  from  uric  acid  a  higher 
normal  would  obtain,  for  the  capillary  reflux  of  the  meat  eater  is 
always  slower  than  that  of  the  man  who  abstains,  and  every  slow- 
ing of  capillary  reflux  means  defective  combustion  and  subnormal 
temperature  to  a  corresponding  extent. 

No  doubt  our  daily  fluctuations  of  surface  temperature,  down 
in  the  morning  and  up  in  the  evening,  are  the  work  of  uric  acid 
and  its  effects  on  circulation  and  combustion  ;  and  this  accounts  for 
a  fact  I  have  often  noted,  that  the  salicylates  reverse  the  normal 
temperature  curves,  making  them  high  in  the  morning  and  low  in 
the  evening,  just  as  they  reverse  the  circulation  curves,  making  the 
capillary  reflux  quicker  in  the  morning  and  slower  in  the  evening. 

And  this  is  due  to  the  fact  that  salicylates  are  better  solvents  of 
uric  acid  in  the  acid  tide  of  the  night  and  worse  solvents  of  it  in  the 
alkaline  tide  of  the  morning  ;  hence  there  is  more  uric  acid  in  the 
blood,  slower  capillary  reflux,  and  lower  surface  temperature  at 
night  under  these  drugs.  And  anyone  who  will  give  salicylates  on 
a  normal  temperature  with  its  morning  fall  and  evening  rise,  will 
probably  find,  especially  during  the  first  two  or  three  days  on  the 
drug,  when  there  is  most  uric  acid  for  it  to  act  upon,  that  he  has 
now  a  morning  rise  and  an  evening  fall,  just  reversing  ordinary 
curves ;  and  the  circulation  curves,  and  no  doubt  also  nutrition  and 
combustion,  are  similarly  altered,  and  then  the  largest  rise  of  urea 
will  be  after  breakfast  and  the  smallest  after  dinner  (see  previous 
remarks  on  fig.  8). 

Temperature,  like  capillary  reflux,  blood  pressure,  and  granules, 
is  here,  as  elsewhere,  the  index  of  the  quantity  of  uric  acid  in  the 
blood. 

The  above  cases  also  illustrate  another  point  of  interest,  ernd 
show  us  the  value  of  the  measurement  of  the  capillary  reflux.  In 
Mary  W.  slow  capillary  reflux,  with  quickening  pulse,  and  blood 
pressure  falling,  means  heart  failure.  In  Timothy  0.  quickening 
capillary  reflux  with  quickening  pulse  and  falling  blood  pressure 
means  improving  combustion,  in  fact  fever  in  epitome;  and  the 
power  of  distinguishing  the  one  condition  from  the  other  is  of  great 
importance. 
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We  can  see  pretty  clearly  the  main  points  in  the  pathology  and 
treatment  of  Bright' s  disease.  It  is  but  a  name  for  the  defective 
combustion  of  albuminous  tissues  and  foods  which  defective  circula. 
tion  produces.  And  the  cause  of  the  defective  circulation  is  uric 
acid  present  in  colloid  form  obstructing  the  capillaries. 

Similar  defective  combustion  similarly  produced  will  affect  either 
albumins  (albuminuria),  sugar  (glycosuria),  fat  (obesity),  sulphur 
(sulfituria  or  cystinuria),  or  other  constituents  of  the  blood  and 
tissues. 

The  defective  combustion  is  at  first  functional,  and  with  the 
removal  of  the  cause  soon  comes  to  an  end,  as  in  the  case  last 
Recorded.  • 

But  after  it  has  continued  some*  time  it  produces  atrophy  of 
tissue,  as  shown,  for  instance,  by  Semmola  in  the  case  of  the 
skin,  and  then  combustion  must  remain  defective. 

Within  the  limits  imposed  by  this  pathology  we,  having  power 
over  uric  acid,  have  also  power  over  circulation  and  combustion. 

This  pathology  suffices  to  explain  the  relationship  of  Bright'a 
disease  to  all  other  diseases,  and  also  to  diet,  exercise,  clothing 
and  climate. 

Migraine  with  its  slow  high  tension  pulse,  its  low  surface  tem- 
perature, its  falling  urea,  its  increasing  albuminuria,  differs  from 
Bright's  disease  in  degree  only;  prolong  it  over  days  in  place  of 
hours  and  you  have  the  full  length  picture  of  Bright's  disease, 
and,  as  we  have  seen,  the  one  only  too  often  passes  into  the  other. 

Then,  also,  the  treatment  of  the  one  is  the  treatment  of  the 
other;  clear  the  blood  of  uric  acid  and  free  the  capillaries  and 
you  have  cured  either 

The  treatment  of  migraine  is  to  clear  the  blood  of  uric  acid  and 
so  order  the  diet  as  not  to  be  continually  introducing  into  the  body 
an  excess  of  it,  and  nothing  more  need  be  done  for  Bright's  disease* 

Any  drug  that  clears  the  blood  of  uric  acid  will  do  what  is 
required,  but  if  it  fails  to  clear  the  blood  it  will  be  useless,  and  we 
have  therefore  to  consider  which  drug  is  most  likely  to  succeed 
under  the  conditions  present  in  a  given  case. 

The  drugs  I  have  used  may  not  be  the  best — some  other  metal,  for 
instance,  may  have  more  power  than  mercury  ;  and  we  want  a  clear 
understanding  of  their  mode  of  action  and  not  a  mere  blind  following 
of  a  given  prescription. 

The  pre-albuminuric  stage  of  Mahomed  is  simply  migraine  and 
the  functional  troubles  that  accompany  it,  the  headache  being  more 
or  less  marked  according  to  the  development  of  the  anatomical  factor 
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(see  chapter  vi.).  And  the  transition  from  this  to  Bright*s  disease  is 
but  the  development  of  migraine  into  morbus  Brightii,  which  can  h& 
seen  almost  every  day. 

The  fall  of  urea  at  the  onset  of  Bright's  disease,  upon  which 
Semmola  lays  so  much  stress,  is,  like  the  corresponding  fall  in 
fatigue,  in  migraine  or  any  temporary  colleBmia,  a  measure  of  the 
defective  combustion  which  coUaBmia  and  obstructed  capillaries 
produce. 

If  we  succeed  in  removing  coUsBmia  we  shall  see  a  corresponding 
rise  of  urea,  just  as  occurs  naturally  the  day  after  fatigue  (figs.  46 
and  47),  or  in  Bright's  disease,  as  shown  in  the  case  of  Lily  T., 
above  given,  and  the  same  drugs  will  also  prevent  fatigue  and  the 
fall  of  urea  that  accompanies  it  (fig.  48). 

The  fact  that  the  amount  of  albumin  in  the  urine  is  absolutely 
proportional  to  the  defective  combustion,  but  in  no  way  dependent 
upon  the  kidney  lesion,  accounts  for  the  points  so  ably  insisted  upon 
by  Semmola,  and  also  for  the  fact  that  by  controlling  combustion  we 
can  reduce  the  albumin  to  a  trace  in  a  week,  while  the  kidney  lesion, 
even  if  capable  of  repair  at  ^lU,  must  obviously  take  a  longer  time. 

And  the  effect  we  thus  produce  in  pathology  has  its  absolute 
counterpart  in  physiology,  as  we  are  there  able  to  control  the  forma- 
tion and  excretion  of  urea  from  day  to  day  and  hour  to  hour  by 
controlling  the  uric  acid. 

In  migraine  with  albuminuria,  which  comes  between  the  two,  we 
can  prevent  all  trouble  by  a  diet  which  prevents  excess  of  uric  acid 
from  finding  its  way  into  the  blood. 

The  relationship  of  Bright*s  disease  to  acute  fevers  is  simply  its 
relation  to  the  defective  combustion  of  post-febrile  collaemia,  often 
associated  with  some  cardiac  debility ;  every  fever  causes  retention 
of  uric  acid,  as  we  saw  demonstrated  in  a  most  interesting  manner 
in  the  case  of  measles  previously  narrated. 

At  the  end  of  the  fever  there  is  a  plus  excretion  of  uric  acid  to  a 
corresponding  amount,  producing,  as  it  passes  through  the  blood, 
obstructed  capillaries  and  defective  combustion  to  a  corresponding 
extent. 

In  the  case  of  other  acute  fevers  there  is  not  very  rarely  a  tem- 
porary albuminuria  on  one  or  two  of  the  days  of  subnormal  tempera- 
ture  that  immediately  follow  it;  the  subnormal  temperature  is  a. 
sign  of  deficient  combustion,  and  the  albumin  when  present  is  but 
another  sign  of  the  same  thing. 

It  follows  that  the  chance  of  albuminuria  and  nephritis  following 
scarlet  fever  depends  partly  on  the  quantity  of  uric  acid  available  for 
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solutioD  in  the  blood,  and  this  in  turn  depends  upon  the  diet  before 
and  during  the  fever. 

In  this  connection  it  would  be  of  great  interest  to  observe 
whether  vegetarians*  have  immunity  from  these  sequelae,  and  my 
experience,  so  far  as  it  goes,  is  decidedly  in  favour  of  this  being 
the  case. 

The  same  fact  explains  also  the  well-known  importance  of  an 
absolute  milk  diet  during  the  course  of  the  fever. 

Several  years  ago  I  came  across  an  observation  made  by 
Professor  von  Jaksch  in  an  article  on  kidney  diseases  in  children,t 
which  was  of  immense  interest  from  my  point  of  view ;  for  after 
naming  a  considerable  number  of  drugs  as  practically  useless  he 
goes  on  to  say  that  only  with  regard  to  one  drug  would  he  be 
inclined  to  make  any  exception,  viz.,  salicylate  of  soda,  for  he  has 
been  decidedly  impressed  with  the  idea  that  cases  of  scarlet  fever 
treated  energetically  and  from  the  very  beginning  of  the  disease  with 
salicyl  preparations  have  not  only  had  their  dangers  in  general 
diminished,  but  have  that  specially  dangerous  complication,  scarla- 
tinal nephritis,  banished  from  their  course. 

If  this  observation  should  prove  to  be  correct;  it  would  amount 
almost  to  a  demonstration  of  my  point,  for  if  uric  acid  instead  of 
being  stored  up  during  the  fever  is  steadily  eliminated  by  the  action 
of  salicylates  as  a  solvent,  there  would  obviously  be  little  or  none 
left  to  get  into  the  blood  at  the  end  of  the  fever  to  produce  coUaamia 
and  defective  combustion,  albuminuria  and  nephritis. 

We  have  here  an  important  indication  for  the  treatment  of 
many  febrile  diseases  besides  scarlet  fever,  though  in  all  of  them  it 
would  be  a  still  greater  advantage  to  have  been  on  a  uric-acid-free 
diet  for  some  years  before  their  onset.  But  life  on  a  uric-aoid-free 
diet  might  not  only  banish  the  sequelae  of  a  fever,  but  even  do  away 
with  the  fever  itself,  though  this  is  difficult  to  prove  except  by 
experience  on  a  very  large  scale,  which  is  not  at  present  available. 

With  reference  to  the  value  of  salicylates  in  scarlet  fever  I  was 
interested  to  see  a  note  by  Dr.  Dobson  Poole  on  this  subject 
(British  Medical  Journal^  1899,  vol.  i.,  p.  1274),  in  which  he  said 
that  he  had  been  treating  this  fever  with  salicylates  ''with  such 
promising  results  as  to  almost  make  this  into  a  routine  method,*' 
and  he  specially  mentions  its  apparent  value  in  families  prone  to 


*  In  making  this  observation  it  wiU  be  necessary  to  distinguish  between 
vegetarians  who  eat  eggs  and  pulses  and  drink  tea,  and  those  who  are  on  a 
uric-acid-free  diet  (see  chapter  xvii.). 

t  Deutwhe  medizinische  WocJienschrift,  1888     Nos.  40  and  41. 
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•develop  rheumatism  or  tonsil  troubles  in  the  fever;  and  I  wrote  a 
letter  which  appeared  in  the  same  journal,  p.  1376,  mentioning  the 
above  points. 

Before  leaving  these  subjects,  I  must  mention  a  case  narrated  by 
Semmola,*  because  it  illustrates  several  points  I  want  to  make 
<ilear.  A  woman,  about  the  climacteric  period,  goes  to  see  a  medical 
man  on  accoimt  of  feeling  ill,  and  having  a  little  skin  eruption ;  he 
examines  her  water  and  finds  sugar;  he  therefore  puts  her  on  a 
diabetic  diet,  but  after  some  weeks  she  feels  no  better  and  comes  to 
Semmola,  who  finds  that  she  has  now  no  glycosuria,  but  an  albumin- 
uria in  its  place,  and  he  thereupon  makes  the  most  instructive 
remark  that  we  are  not  dealing  either  with  diabetes  or  with 
Bright's  disease,  but  with  a  failure  in  combustion,  i.e.,  with  a 
failure  in  the  metabolic  activity  of  the  liver,  skin,  &c. ;  give  such  a 
patient  excess  of  sugar,  she  would  have  glycosuria,  or  excess  of 
albuminoids,  albuminuria ;  and  I  shall  mention  an  exactly  parallel 
case  in  the  next  chapter,  and  for  a  case  in  which  strict  diabetic  diet 
stopped  glycosuria  but  produced  albuminuria  in  a  woman,  aged  64, 
see  British  Medical  Journal^  1896,  vol.  ii.,  p.  1443.  From  this  it 
follows  that  we  are  dealing  with  diabetes  and  Bright's  disease,  for 
the  foundation  condition  common  to  both  is  the  defective  combus- 
tion of  collsemia. 

The  relationship  of  Bright*s  disease  to  diet  is  simply  its  relation- 
ship to  the  amount  of  uric  acid  formed  and  introduced  into  the  body 
by  any  diet.  The  more  uric  acid  thus  formed  and  introduced, 
•the  more  certain  is  it  that  at  some  future  time  an  excess  will  be 
present  in  the  blood. 

But  if  a  man  is  killed,  say  by  accident,  in  the  prime  of  life, 
before  his  metabolism  has  begun  to  slacken,  he  may  never  have 
excess  in  his  blood  at  all,  for  the  continual  introduction  of  the 
Stimulant  uric  acid  keeps  his  blood  clear,  though  it  ever  accumulates 
more  and  more  in  his  body  (see  chapter  v.). 

But  beyond  a  certain  point  this  stimulation  and  accumulation 
cannot  go,  for  the  machine  is  only  wound  up  for  a  certain  small 
number  of  years,  even  if  the  gradual  accumulation  of  urates  in 
various  organs  and  tissues  does  not  of  itself  suffice  to  clog  the 
wheels  and  cause  diminished  efficiency  in  various  functions;  and 
eventually  he  will  have  a  gradually  increasing  collaamia,  and  all  the 
worst  results  of  defective  metabolism,  including  Bright's  disease, 
-will  make  themselves  evident,  and  this  defective  combustion  will 

♦  Archives  de  Physiologies  1883. 
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be  precipitated  or  increased  if  he  has  also  managed  in  any  way  to 
strain  or  weaken  his  heart. 

But  almost  the  same  thing  may  occur  to  him  earlier  in  life 
if  he  gets  an  upset,  such  as  fever  or  a  severe  accident.  The  fever 
causes  a  fluctuation  in  uric  acid  and  may  also  weaken  the  heart, 
and  the  coUsemia  which  follows  it  may  so  lower  his  nutrition  that 
it  gets  down  and  is  unable  to  rise,  and  then  all  his  urate  accumu- 
lations will  come  through  his  blood  and  further  depress  com- 
bustion and  lower  nutrition,  and  he  soon  finds  that  he  has  Bright's 
disease,  obesity,  diabetes  or  other  chronic  condition  of  deficient 
combustion  (see  chapter  iv.). 

Such  a  condition  of  things  is  often  seen  after  influenza,  but 
any  fever  may  act  in  the  same  way  and  produce  similar  results. 
Hence  the  best  treatment  of  influenza,  as  of  other  fevers,  i& 
that  by  salicylates. 

An  accident,  again,  such  as  a  broken  leg,  especially  if  it  cornea 
near  the  time  of  life  at  which,  in  any  case,  nutrition  would  naturally 
begin  to  fail,  will  serve  to  precipitate  the  same  state  of  things. 

And  this  condition  of  lowered  combustion  and  deficient  nutrition 
is  just  that  in  which  any  microbe  that  comes  past  is  able  to  take  root 
and  flourish,  and  the  sufierer  finds  perhaps  that  phthisis  or  some^ 
other  microbic  malady  has  been  added  to  his  troubles. 

This  is  probably  the  way  in  which  some  families  of  children  get 
one  disease  after  another,  until  they  have  run  through  nearly  all  the 
exanthemata,  each  fever  leaving  behind  it  a  depression  of  nutrition 
which  predisposes  them  to  take  the  next. 

In  a  word,  Bright's  disease  is  a  result  of  our  meat-eating  and  tea- 
drinking  habits,  and  as  these  are  common,  so  also  is  the  disease,  and 
much  more  common,  I  believe,  than  available  statistics  at  all  serve 
to  demonstrate. 

Everyone  who  has  a  capillary  reflux  constantly  slower  than  5  or  & 
half  seconds  must  have  some  amount  of  collsemia,  and  is  on  the 
way  to  Bright's  disease  or  other  form  of  defective  combustion. 

Thus  exercise  when  it  produces  fatigue  produces  also  collsdmia 
and  migraine ;  and  migraine,  especieilly  if  accompanied  by  albumin- 
uria, is  but  the  first  stage  of  Bright's  disease.  But  the  effect  of 
exercise  is  dependent  on  diet,  i.e.,  on  there  being  some  uric  acid 
available  for  solution  in  the  blood.  On  a  uric-acid-free  diet  or  one 
in  which  milk  is  the  only  animal  food,  exercise  cannot  produce  severe 
coUsemia,  and  then  it  will  produce  relatively  little  fatigue  and  na 
headache  or  albuminuria ;  so  that  it  is  only  when  indulged  in  by 
those  who  live  on  a  diet  containing  much  meat  and  tea  that  exercise 
and  fatigue  do  harm  (see  chapter  viii.). 
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I  believe  that  the  albamiauria  which  exercise  may  produce  is 
brought  about  in  exactly  the  same  way  as  the  fall  of  urea  and  the 
fatigue  which  it  also  produces. 

The  fall  of  urea  is  proof  of  defective  metaboHsm  and  combustion, 
and  carry  this  a  little  further  we  get  not  only  deficient  formation  of 
urea,  but  the  albumen  of  the  blood  will  be  imperfectly  metabolised 
and  begin  to  diffuse  and  be  passed  in  the  urine  ;  and  carry  it  one  step 
further  still,  and  the  blood  elements  themselves  will  disintegrate, 
and  we  get  paroxysmeil  hsemoglobinuria  or  its  equivalent ;  and  of 
this  the  causation  is  in  all  cases  the  same,  namely,  defective  oom- 
4>ustion  from  defective  circulation,  which  again  is  due  to  excess  of 
^iric  acid  in  the  blood,  which  explains  the  excess  of  uric  acid  found 
in  the  urine  in  these  cases. 

Speaking  of  migraine  reminds  me  that  fatigue  has  often  been 
observed  to  precipitate  in  the  same  way  the  fits  of  epilepsy. 

Clothing  affects  Bright*s  disease  merely  to  a  slight  extent, 
according  as  it  acts  for  or  against  the  production  of  collaemia,  i.e., 
<sold  from  too  little  clothing  acts  with  collaemia  in  causing  a  deficient 
circulation  in  the  skin,  and  thereby  promotes  a  deficient  metabolism 
in  this  important  tissue.  On  the  other  hand,  the  warmth  and 
equable  temperature  of  bed  act  against  the  uric  acid,  and  tend  to 
keep  the  skin  well  supplied  with  Mood,  in  spite  of  a  certain  amount 
of  vascular  obstruction  by  uric  acid. 

Clothing  which  is  too  warm  promotes  collaemia  by  increasing  the 
alkalinity  of  the  blood,  on  the  other  hand,  clothing  which  is  too 
light  will  cause  retention  of  uric  acid,  which  will  be  followed  at  some 
future  time  by  collaemia.  But  when  there  is  not  much  uric  acid  in 
the  body  to  be  dissolved  and  brought  into  the  blood,  the  chief  effect 
of  warm  clothing  is  to  keep  up  the  temperature  of  the  skin  and  thus 
to  antagonise  the  evil  effects  of  collaemia. 

Climate  acts  in  the  same  way,  for  cold  and  damp  chill  the  skin 
and  also  cause  increased  precipitation  of  colloid  uric  acid,  thus  in  two 
ways  tending  to  diminish  its  nutrition  and  metabolism.  Therefore 
a  cold  climate  aids  uric  acid  in  producing  defective  function  and 
nutrition  and  eventual  atrophy  of  the  skin,  while  a  warm  one  tends 
to  prevent  these  effects ;  hence  Dr.  Solly  (previous  reference,  p.  170) 
is  right  in  recommending  a  warm  dry  climate. 

Again,  a  climate  in  which  there  are  great  and  sudden  fluctuations 
of  temperature  is  one  in  which  there  will  be  corresponding  fluctua- 
tions in  the  excretion  of  uric  acid  and  in  the  amount  passing  through 
the  blood. 

A  steady  elimination  keeping  pace  with  formation  and  introduc- 
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tion  is  better ;  but  best  of  all  is  the  same  steady  elimination  with 
little  or  no  introduction,  so  that  the  body  and  blood  get  clear  and 
remain  so.  Heat  is  not  a  depressant  for  those  free  from  uric  acid ; 
but  it  depresses  meat  eaters  and  tea  drinkers,  because  it  brings 
excess  of  uric  acid  into  their  blood,  and  the  power  of  standing  heat 
without  depression  and  undue  fatigue  is  proof  of  freedom  from  uric 
acid.  Those  who  have  stored  little  uric  acid  in  the  cold  of  winter 
have  little  or  no  depr^sion  in  the  spring.  The  things,  therefore,  thai 
lower  acidity  are  useful  in  antagonising  this  action  of  cold,  and 
acidity  falls  and  rises  vdth  urea,  and  the  more  food  the  higher  the 
urea ;  from  which  it  follows  that  those  who  would  be  free  from  such 
common  troubles  as  rheumatism  in  its  many  forms,  gout  and  catarrh, 
and  probably  also  from  the  defective  combustions  we  are  specially 
concerned  with  in  this  chapter,  must  eat  less  in  cold  weather,  not 
more  as  is  commonly  supposed. 

To  eat  less  is  to  have  lower  acidity,  and  cold  will  then  have  less 
power  to  retain  uric  acid,  to  drive  it  into  the  fibrous  tissues  or  to 
store  it  up  in  the  glands  for  future  collsemia,  and  a  very  little  auto- 
experimentation  will  soon  convince  sufferers  that  this  is  so. 

Provided  that  little  food  is  eaten  even  some  meat  and  tea  may 
be  taken  without  much  harm,  as  the  urate  is  excreted  as  introduced; 
but  when  we  remember  that  every  grain  of  uric  acid  that  passes 
through  the  blood  affects  its  quality,  and  that  urea  would  have  to  be 
kept  below  physiological  levels,  the  sbdvantages  of  such  a  plan  are 
seen  to  be  few. 

But  those  who  keep  urea  below  the  physiological  level  to  cure 
arthritis,  undoubtedly  run  some  danger  from  diseases  that  see  their 
opportunity  in  failure  of  nutrition,  such  as  phthisis  or  carbuncle,  so 
that  except  for  a  temporary  purpose  I  do  not  advise  low  urea.  It  is 
better  to  feed  up  to  the  physiological  level  and  clear  out  by  means 
of  salicylates,  or  to  keep  very  warm  and  eat  plenty  of  potatoes,  and, 
best  of  all,  so  to  feed  children  that  they  shail  not  have  a  great 
excess  of  urates  in  their  bodies  requiring  to  be  cleared  out. 

With  regard  to  atrophy  of  the  skin,  so  much  stress  has  been  laid 
upon  its  thinness  and  wasting  in  Bright*s  disease  by  the  late 
Professor  Semmola  and  others,  that  it  occurred  to  me  that  it  might 
be  possible  to  measure  the  thickness  of  the  skin  in  the  living,  and  I 
accordingly  went  to  Mr.  Hawksley,  and  he  made  an  instrument  for 
me  which  he  calls  a  "  dermimeter,"  by  adapting  one  used  by  scien- 
tific instrument  makers  for  measuring  the  thickness  of  microscopic 
glasses ;  and  with  this  I  have  made  a  few  observations  which,  so  far 
as  they  go,  show  a  relatively  thin  skin  in  Bright*s  disease.     Thus 
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May  p.,  aged  11  years,  in  the  last  stage  of  Bright's  disease  (large 
pale  kidney),  had  a  skin  measuring  y§^  millimeter ;  while  Martha  V.» 
of  the  same  age,  surgical  patient,  with  periostitis  and  much  wasted, 
had  a  skin  of  3^  millimeter,  both  measured  on  the  back  of  the 
hands. 

It  is  obvious  that  this  pathology  (which  makes  Bright*s  disease 
a  defective  combustion  throughout  the  tissues  of  the  body,  which 
combustion  is  largely  influenced  by  uric  acid,  and  is  therefore  to 
some  extent  within  our  control)  makes  the  prognosis  in  this  disease 
not  only  more  definite  and  distinct,  but  also  more  hopeful. 

The  common  pathology  of  Bright's  disease  may  be  said  to  be   . 
coUaemia,  often  precipitated  by  cold  and  rendered  more  severe  as  to 
its  effects  by  heart  failure.    But  the  coUaemia  is  the  great  central 
factor ;  without  it  cold  cannot  make  the  skin  circulation  very  defec- 
tive, and  the  heart  is  not  likely  to  fail. 

When  Bright*s  disease  is  acute,  and  when  we  see  it  before  hope- 
less structural  changes  have  taken  place  in  the  heart  and  great 
metabolic  tissues,  there  is  only  one  way  in  which  we  may  fail  to 
cure,  and  that  is  by  failing  to  clear  the  blood  of  uric  acid  ;  but 
with  the  knowledge  we  have  this  failure  should  be  exceptional,  and 
therefore  the  prognosis  of  the  acute  disease  when  seen  early  is  fairly 
good. 

As  regards  treatment,  there  is  only  one  indication,  viz.,  to  clear 
the  blood  of  uric  acid  and  keep  it  clear,  and  beside  this  one  all 
other  indications  sink  into  absolute  insignificance. 

No  doubt  it  is  of  some  importance  to  keep  the  surface  warm  by 
means  of  climate  and  clothing,  and  so  to  neutralise  to  some  extent 
the  evil  effects  of  obstructed  capillaries  on  the  nutrition  and  function 
of  the  skin,  and  heat  also  directly  diminishes  collsBmia ;  but  uric 
acid  controls  the  circulation  in  all  the  tissues  of  the  body  and  not 
in  dne  only,  and  we  must  never  sacrifice  the  greater  to  the  less,  as 
was  done  in  the  case  of  Ada  P.,  where  the  hot  air  baths  gi^sen  for 
the  good  of  the  skin  were  allowed  to  keep  the  blood  flooded  with 
uric  acid  (see  fig.  72),  to  the  detriment  of  the  other  tissues  and  their 
metabolism. 

The  drug  on  which  I  chiefly  rely  to  clear  the  blood  of  uric  acid 
is  mercury,  and  it  will  have  been  seen  that  I  have  used  it  for  this 
purpose  both  in  physiology  and  pathology. 

The  iodide  of  mercury  also  seems  to  be  more  powerful  than 
other  salts,  as  we  have  the  combined  retentive  action  of  iodine  and 
mercury  (see  figs  17  and  22). 

Given  freely,  and  where  it  is  well  taken  and  does  not  cause 
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mercurialism  or  gastro- intestinal  disturbance,  it  will  not  very  often 
be  found  to  fail  in  clearing  the  blood  of  uric  acid  and  freeing  the 
capillaries. 

When  it  quickly  causes  mercurialism,  when  it  causes  or  increases 
■gastro-intestinal  irritation  and  diarrhoea,  it  quite  fails  either  to  clear 
the  blood  of  uric  acid  or  to  do  the  least  good  for  the  Bright's  disease. 

I  had  an  instructive  case  with  reference  to  these  points  under 
my  care  a  few  years  ago,  of  a  man  who  had  been  in  India  and 
suffered  from  dysentery,  and  who  came  under  my  care  suffering  both 
from  chronic  dysentery  and  from  chronic  Bright*8  disease  (large  pale 
kidney). 

I  should  have  no  doubt  that  his  Bright's  disease  (t.e.,  defective 
combustion)  was  the  result  of  the  intestinal  irritation  with  the 
chronic  collsemia  which  it  helped  to  keep  up. 

I  treated  the  dysentery  with  astringent  injections,  and  having 
got  it  within  moderate  limits  I  proceeded  to  try  and  treat  the 
Bright's  disease,  and  among  other  things  I  used  the  mist,  hydrarg. 
perchlor.  c.  pot.  iod. 

This  for  about  a  week  appeared  to  do  good  ;  it  lowered  his  blood 
pressure,  freed  his  capillaries,  and  increased  his  combustion  ;  but  at 
the  end  of  that  time  the  dysenteric  trouble  increased,  and  then  the 
drug  soon  lost  all  power  over  uric  acid,  the  capillaries  and  the  com- 
bustion. 

When  mercury  or  its  iodide  fails  from  these  causes,  other  metals 
may  be  tried,  but,  as  I  have  pointed  out,  they  all,  like  mercury, 
cause,  or  are  apt  to  cause,  intestinal  irritation  and  to  fail  in  the 
same  way. 

The  best  thing  to  do  in  this  case  is  to  treat  the  gastro-intestinal 
troubles  directly,  and  when  they  have  been  got  into  a  quiet  state  to 
give  salicylates  and  acids,  as  in  the  case  of  Charlotte  W.,  or  gastro* 
intestinal  trouble  should  be  treated  with  salicylates  and  bismuth, 
and  acids  given  later  on. 

There  is  also  probably  no  objection  to  a  little  opium  for  the 
intestinal  troubles  so  long  as  it  is  given  with  the  salicylates,  which 
will  prevent  its  dangerous  rebound  (see  chapters  ii.  and  iii.  and 
■fig  36). 

I  am  indebted  to  my  colleague,  the  late  Mr.  D.  H.  Goodsall,  for 
the  observation  that  mercury  does  not  salivate  or  cause  the  other 
troubles  of  mercurialism  so  long  as  iron  is  given  with  it,  and  he 
gives  them  together  as  the  perchlorides,  or  the  sulphate  of  iron  widi 
sulphate  of  magnesia  concurrently  with  the  melrcury,  and  so  far  as 
my  experience  goes  this  is  generally  true.  I  see  also  that  a  similar 
^combination  of  the  perchlorides  of  these  two  metals  is  recommended 
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in  the  work  of  the  late  Dr.  Fothergill  as  being  useful  in  syphilis.  I 
have  also  been  told  by  Mr.  W.  Goodson,  of  Stratford,  E.,  that  he  had 
known  of  villagers  taking  water  from  the  cooling  tub  of  a  blacksmith 
(i.e.,  a  solution  of  iron)  along  with  mercury,  to  prevent  salivation, 
which  it  appeared  to  do,  and  he  had  never  seen  a  case  taking  this 
mixture  of  iron  and  mercury  which  got  salivation.  I  have,  however, 
seen  it  fail ;  but  probably  it  is  more  difficult  to  prevent  mercurialism 
in  Bright's  disease  than  in  syphilis. 

As  will  be  seen  in  the  treatment  of  the  last  case  I  recorded,  I 
now  use  the  iodide  in  a  mixture  and  the  mercury  separate  as  pil. 
hydrarg.,  and  this  plan  has  some  advantages,  as  each  can  be 
graduated  separately  to  meet  the  peculiarities  of  a  given  case ; 
then  if  the  mercury  gives  trouble  the  mixture  can  be  continued, 
or  if  the  mixture  gives  trouble  the  mercury  can  perhaps  be  con- 
tinued, or  the  perchlorides  of  mercury  and  iron  given  as  above 
mentioned.  Then  the  other  drugs  in  my  mixture,  the  bromide  and 
chloride,  all  act  in  the  same  way  as  the  iodide,  and  all,  I  think,  help 
each  other  and  make  the  combined  effect  more  powerful. 

In  this  way  one  has  two  strings  to  one's  bow,  and  the  danger  of 
all  the  retentive  drugs  failing  and  of  getting  a  terrific  rebound  with 
fatal  oollsemia  and  ursemia,  as  in  one  of  the  cases  I  have  mentioned, 
is  much  less.  The  best  treatment  of  skin  inflammations  and  other 
ill  effects  from  the  retentive  action  of  iodides  is  to  give  saHcylates, 
which  quickly  relieve  the  inflammation  and  lower  the  temperature. 
The  trouble  caused  by  a  precipitant  is  relieved  by  a  solvent 

Morphine  also  should  be  remembered  ;  an  injection  is  most  useful 
in  bad  cases  of  uric  acid  headache,  and  it  may  be  used  in  exactly  the 
same  way  in  uraemia.  In  both  cases  it  should  be  followed  by  a  short 
course  of  salicylate  to  prevent  the  possibility  of  a  rebound. 

The  main  point  in  the  old  treatment  of  Bright's  disease  was  the 
administration  of  diuretics,  which  were  supposed  to  flush  out  the 
kidney  and  relieve  its  irritation ;  and  this  was  very  good  treatment, 
not  because  the  drugs  really  did  good  in  the  way  supposed,  but 
because,  as  I  have  shown,  every  drug  which  causes  a  diuresis  does 
so  by  clearing  the  blood  of  uric  acid  and  freeing  the  capillaries,  so 
that  the  drugs  given  did  not  merely  free  the  circulation  through  the 
kidney  and  cause  diuresis,  but  they  at  the  same  time  freed  the 
capillaries  all  over  the  body  and  thus  promoted  increased  metabolism 
and  combustion  in  all  the  great  metabolic  tissues. 

The  action  of  iodide  of  mercury  in  diminishing  the  excretion  of  uric 
acid  and  causing  diuresis,  and  at  the  same  time  promoting  increased 
metabolism  and  combustion,  is  very  well  seen  in  flg.  57. 

39 
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If  we  succeed  in  cleariDg  the  blood  of  uric  acid  and  thus 
promotiDg  a  free  metabolism  and  combustion  and  keeping  them 
going,  we  have  cured  Brigbt's  disease  and  the  blood  improves  in 
quality  at  the  same  time ;  if  we  fail  to  clear  the  blood  of  uric  acid 
we  fail  to  cure,  and  the  same  may  be  said  of  anasmia  and  the 
diseases  treated  of  in  the  previous  chapter,  as  well  as  of  the  con- 
ditions considered  in  chapter  viii. ;  from  which  also  we  see  that  it 
matters  Httle  how  we  clear  the  blood  of  uric  acid  so  long  as  we  do 
clear  it. 

But  if  combustion  has  been  so  long  defective  that  atrophy  of 
tissues  has  taken  place  it  is  impossible  to  cure. 

Dropsy  hardly  needs  any  special  treatment,  it  is  but  a  result  of 
obstructed  capillaries  and  heart  failure  (relative  or  absolute),  and  if 
we  can  free  them  and  strengthen  the  heart  it  will  disappear ;  if  the 
heart  is  strong  and  its  action  slow,  clearing  the  blood  of  uric  acid 
will  suflQce  to  remove  the  dropsy,  which  is  not  often  very  marked 
under  these  conditions,  but  where  the  heart  is  weak,  failing  and 
acting  quickly,  it  may  be  necessary  to  help  and  strengthen  it  with 
strychnia,  strophanthus  or  digitalis  at  the  same  time  that  we  free 
the  capillaries. 

When  ascites  is  present  to  any  marked  extent  it  will  act  as  a 
mechanical  hindrance  to  the  circulation  and  will  have  to  be  removed 
by  tapping  before  drugs  can  be  expected  to  have  much  effect,  but 
ascites  generally  comes  late  in  the  disease  and  is  a  sign  of  very 
defective  circulation  and  relatively  weak  heart ;  there  is  therefore 
all  the  more  reason  to  treat  it  promptly. 

Diet  has  in  this  disease  a  double  importance,  for  it  is  not  only 
the  means  by  which  we  can  regulate  the  introduction  and  formation 
of  uric  acid,  and  so  the  quantity  available  for  mischief  by  getting 
into  the  blood,  but  by  limiting  animal  food  to  milk  only  we  appear 
to  be  able  to  supply  all  the  albumens  required,  in  a  form  which, 
according  to  Semmola,  demands  the  smallest  amount  of  metabolic 
activity  to  render  it  a  suitable  constituent  of  the  blood  and  tissues. 
The  drawback  to  this  treatment  is  the  large  amount  of  fluid,  entailing 
extra  work  on  the  heart. 

The  presence  of  more  or  less  albuminuric  retinitis  is  no  contra- 
indication to  the  above  treatment ;  the  haemorrhages  and  effusions 
met  with  in  the  fundus  of  the  eye  in  Bright's  disease  are  very 
clearly  vascular  phenomena ;  they  coincide  with  very  slow  capillary 
refluxes  and  high  blood  pressure,  and  are,  if  anything,  a  special  indi- 
cation for  the  prompt  and  efficient  treatment  of  the  circulation. 

In  a  case  of  this  kind  sent  to  me  from  the  Eye  Department 


Digitized  byLjOOQlC 


ALBUMINURIA  AND  BBIOHT's  DI8BA8E  611 

of  the  Metropolitan  Hospital  by  my  former  ooUeagne,  Mr.  Holmes 
Spicer,  he  reported  later  that  the  eye  conditions  had  undergone  great 
change  and  improvement  after  I  had  treated  the  circulation,  the 
blood  pressure  having  been  altered  from  160  or  170  to  nearly  normal. 

.1  have  also  had  quite  a  series  of  similar  oatses  of  retinitis,  in 
which  the  treatment  of  the  circulation  by  diet,  more  or  less  aided 
by  drugs,  has  produced  very  good,  often  quite  unexpectedly  good, 
results. 

I  have  mentioned  above  the  ending  of  Bright's  disease  in  heart 
failure,  anasarca  and  ascites ;  but  if  the  heart  does  not  fail,  but,  on 
the  contrary,  h3rpertrophies  and  gets  equal  to  its  work,  the  patient 
may  live  for  some  time ;  and  if  the  diet  is  not  altered  the  chances 
are  that  the  coUssmia  will  continue  and  increase,  and  the  heart  will 
constantly  have  to  get  more  and  more  powerful  to  cope  with  it,  and 
the  pressure  between  the  powerful  heart  behind  and  the  obstructed 
capillaries  in  front  will  get  greater  and  greater,  and  blood  pressure 
will  rise  higher  till  the  rupture  of  a  vessel  in  the  brain  ends  the 
series  of  vascular  changes. 

And  those  who  will  investigate  the  matter  will  perhaps  be 
astonished  to  find  in  how  large  a  number  of  oases  of  cerebral 
hsBmorrhage  the  fatal  rupture  takes  place  just  in  those  hours  of 
the  day  in  which  there  is  most  uric  acid  in  the  blood,  and  in  which, 
consequently  (see  fig.  38),  the  collssmic  obstruction  is  greatest  and 
the  blood  pressure  highest. 

I  have  collected  a  considerable  number  of  such  oases  from  the 
records  in  the  daily  papers,  mostly  of  the  deaths  of  well-known 
persons,  but  shall  not  take  up  space  by  giving  them  here;  the 
matter  is  so  simple  that  all  can  now  understand  how  it  comes 
to  be  so. 

When  cerebral  haemorrhage  merely  threatens,  the  treatment  is 
just  the  same  as  for  ursemia  and  other  serious  conditions  already 
mentioned;  but  where  the  hadmorrhage  is  actually  going  on  and 
the  blood  pressure  is  found  to  be  very  high,  no  time  should  be 
lost  in  bleeding,  and  bleeding  freely.  Ten,  fifteen,  even  twenty 
ounces  may  make  no  decided  impression  on  a  high  blood  pressure, 
and  yet  such  an  impression  should  certainly  be  made. 

Then  help  your  bleeding  to  keep  down  the  blood  pressure  by 
giving  the  patient  neither  food  nor  drink  for  many  hours. 

It  has  been  far  too  much  the  routine  habit,  a  habit  backed 
neither  by  sense  nor  physiology,  to  feed  these  patients,  just  like 
all  other  oases  of  serious  illness,  every  few  hours. 

But  just  think  for  a  moment  what  is  the  use  of  letting  blood  to 
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lower  blood  pressure  if,  as  soon  as  oar  back  is  turned,  the  nurse  is 
permitted  to  refill  the  vasoular  system  by  pouring  in  several  ounoes 
of  fluid  every  few  hours. 

Probably  all  cases  that  go  down  with  cerebral  haBmorrhage  have 
enough  food  in  their  bodies  to  last  for  days,  more  likely  weeks,,and 
they  will  not  die  for  want  of  fluids  while  the  blood  pressure  is  far 
above  normal. 

If  they  die  it  is  from  high  blood  pressure,  and  this  had  either 
produced  a  fatal  lesion  before  treatment  was  possible,  or  it  pro- 
duced one  in  spite  of  treatment  because  it  was  half-hearted  and 
inefficient. 

The  most  that  should  be  permitted  in  such  cases  is  a  teas|>oonful 
of  fruit  juice  and  water,  to  moisten  the  tongue  now  and  again ;  for 
the  rest,  starvation  for  three  to  Ave  days  will  do  nothing  but  good, 
and  may  just  make  the  diflierence  between  life  and  death. 

After  that,  if  there  are  signs  of  improvement,  keep  down  the 
pressure  with  the  drugs  mentioned  in  previous  pages,  and  keep 
down  fluids  rigidly,  gradually  increasing  these  and  the  foods  to  ^ 
or  i  of  an  ordinary  diet. 

Some  of  these  points  are  mentioned  and  enforced,  with  in- 
stances of  practical  experience,  by  Dr.  G.  Keith,  in*  his  "  Plea  for 
a  Simpler  Life,"  p.  50,  and  my  knowledge  of  blood  pressure  con- 
ditions leads  me  to  endorse  the  teaching  of  his  experiences  most 
strongly. 

After  the  urgent  danger  has  passed,  go  gradually  on  to  a  sparing 
diet  composed  entirely  of  substances  that  are  free  from  uric  acid. 
A  most  interesting  case  showing  what  may  be  achieved  by  such 
treatment  is  recorded  in  Sir  T.  Watson's  "  Lectures  on  Physic," 
Ed.  v.,  vol.  i.,  p.  512.  It  is  that  of  a  patient  who  had  his  first 
haemorrhage  at  the  age  of  60.  On  the  advice  of  a  friend  he  became 
a  Pythagorean,  eating  nothing  but  vegetables  and  drinking  only 
water  and  milk.  He  lost  every  paralytic  symptom  and  lived  in 
robust  and  ruddy  health,  in  full  possession  of  his  mental  faculties, 
to  the  age  of  93. 

Here,  as  elsewhere,  diet  has  infinitely  more  power  than  drugs ; 
it  alone  controls  the  cause,  the  drugs  can  merely  moderate  the 
effects;  but  drugs  may  hold  the  castle  for  a  few  hours  when 
nothing  else  will  do  so,  and  then  diet  may  add  thirty  good  years 
to  the  patient's  Hfe. 

Bright's  disease  is  the  great  central  resultant  of  oolladmia  and 
defective  combustion;  it  merges  into  or  underlies  nearly  all  the 
other  troubles  of  Group  B.    Its  chief  symptoms  are  mere  exaggera- 
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tioDS  of  those  of  migraine,  its  causation  is  identical  with  it ;  and, 
jDQOst  important  of  all,  the  early  relief  of  migraine  by  diet  is  often 
the  prevention  of  £right*s  disease.  Like  all  other  collsemio  troubles, 
it  is  relieved  by  precipitants,  and  the  more  powerfully  they  act  the 
more  chance  they  have  of  making  combustion  once  more  effective. 
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CHAPTER  XIV. 


Glycosubia  and  Diabetes  Mbllitus. 

Glycosubia  and  diabetes  mellitus  have  interested  me  because 
tbey  appear  to  have  some  relation  to  uric  acid,  a  relation  which,  as 
in  the  case  of  headache  and  mental  depression,  has  been  noted  by 
several  observers. 

While  thinking  over  this  relation  I  was  led  to  try  the  effects  of 
salicylate  of  soda  (without  any  knowledge  that  it  had  been  previ- 
ously used  by  others),  and  the  results  in  many  cases  (see  paper  on 
''The  Use  of  Salicylate  of  Soda  in  Diabetes  Mellitus  and  its 
Connection  with  Gout,"  SL  BarthoVs  Hospital  BeportSy  vol.  xxv.) 
were  so  remarkable  that  this  seemed  to  form  another  link  in  the 
chain  connecting  this  disease  or  disorder  of  function  with  uric  acid. 

Sir  A.  Garrod  says  ("  Gout  and  Rheumatic  Gout,"  p.  472) :  •*  In 
the  course  of  practice  I  have  seen  several  cases  in  which  *gouty 
patients  have  become  affected  with  saccharine  diabetes,  or  glycos- 
uria," and  he  narrates  the  case  of  a  gentleman  of  60  who  had  had 
gout  for  twelve  years  when  diabetes  suddenly  came  on,  and  for  more 
than  four  years  there  were  no  gout  attacks.  Then  the  diabetes  was 
checked  and  the  gout  soon  returned.  It  is  now  quite  obvious  why 
a  precipitation  disease  should  thus  alternate  with  a  collsemic  one. 

The  late  Sir  W.  Roberts  says  (**  Urinary  and  Renal  Diseases,'* 
Ed.  iv.,  p.  266) :  "  The  subjects  of  obesity  and  of  the  gouty  diathesis 
are  very  prone  to  a  mild  form  of  diabetes,''  or  as  we  can  now  put 
it  in  one  word,  failure  of  combustion. 

Professor  Latham  {British  Medical  Journal,  1886,  vol.  i,,  p.  737) 
has  written  about  a  form  of  diabetes  which  originates,  he  believes, 
in  some  error  in  the  metabolism  of  muscular  tissue,  and  he  says 
that  in  this  form  of  the  disease  salicylic  acid  treatment  is  of  the 
greatest  importance,  and  remarks  that  these  patients  often  have 
excess  of  uric  acid  in  their  urine  and  suffer  from  neuralgic  pains  in 
the  joints  and  limbs. 

Then  the  late  Dr.  James  Anderson,  in  an  extremely  interesting 
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paper  in  the  Ophthalmic  Review  (February- April,  1889),  mentions  in 
many  places  the  connection  of  gout  with  diabetes,  and  at  p.  18  says  : 
"  Many  clinical  facts  go  to  show  that  gouty  arthritis  and  diabetes 
mellitus  are  in  certain  cases  merely  transformed  symptoms  of  the 
same  diathesis,  not  present  at  the  same  time  but  one  taking  the 
place  of  the  other.*'  This,  as  will  be  seen,  corresponds  exactly  with 
my  previous  quotation  from  Sir  A.  Garrod. 

Dr.  Anderson  also  makes  several  interesting  quotations  from 
Fagge's  *'  Principles  and  Practice  of  Medicine,''  to  the  effect  that 
both  gout  and  diabetes  are  due  to  disorder  of  hepatic  function. 

Now  some  hyperaemia  or  congestion  of  the  liver  is  nearly  the  only 
fact  in  the  morbid  anatomy  of  diabetes  about  which  there  is  any 
considerable  unanimity  of  opinion  among  pathologists.  Thus,  as 
mentioned  by  the  late  Sir  W.  Boberts  (previous  reference,  pp.  275- 
276),  Sir  S.  Wilks  believes  that  the  liver  of  diabetes  can  be 
distinguished  by  its  appearance  (especially  its  firmness  and  dark 
colour)  from  that  of  other  diseases  Dr.  Dickinson  sees  signs  of 
long-continued  hyperaemia  in  the  livers  of  diabetic  patients,  and 
Prout  observed  a  gorged  condition  of  veins  terminating  in  the  portal 
system  in  the  same  class  of  patients. 

Dr.  Saundby,  in  his  lecture  on  the  '*  Morbid  Anatomy  of 
Diabetes,"  says  that  the  liver  is  generally  enlarged,  though  he 
lays  special  stress  on  the  wasting  of  the  pancreas,  and  urges  its 
further  examination  {Lancet,  1890,  vol.  ii.,  p.  381). 

Dr.  Pavy  again  {British  Medical  Journal ^  1883,  vol.  i.,  pp.  863- 
866)  credits  diabetes  to  a  vasomotor  paralysis  of  the  chylopoietic 
circulation,  which  allows  arterial  blood  to  be  supplied  to  the  liver 
in  place  of  venous. 

It  seems  probable  also  that  the  various  brain  and  peripheral 
lesions  wHich  sometimes  cause  glycosuria  act  by  affecting  the  liver 
circulation,  as  Frerichs  (**Ueber  den  Diabetes")  points  out  that 
puncture  of  the  fourth  ventricle  only  causes  glycosuria  when  the 
liver  contains  glycogen. 

Now  there  is  evidence  that  some  amount  ^f  congestion  of  the 
liver  is  very  commonly  associated  with  gout,  and  speaking  of  the 
symptoms  of  the  most  common  form  of  gouty  dyspepsia,  Sir  A. 
Garrod  says  {loc,  cit,,  pp.  231,  232) :  *'  These  are  generally  accom- 
panied with  sluggish  circulation  in  the  portal  system  and  congested 
liver  *' ;  and  he  further  speaks  of  fulness  and  tenderness  in  the 
hepatic  region  as  symptoms  of  this  congestion. 

The  occasional  association  of  glycosuria  with  ague  is,  perhaps, 
an  instance  of  some  influence  on  the  circulation  of  the  liver  and 
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spleen  causing  glycosuria,  or  of  some  post-febnle  colladmia  causing 
failure  of  combustion. 

We  seem,  then,  to  have  arrived  at  this  point,  that  there  is  a  con- 
dition of  liver  congestion  which  is  common  in  gouty  dyspepsia,  and 
bears,  no  doubt,  some  relation  to  uric  acid  and  its  presence  or  absence 
from  the  blood. 

On  the  other  hand  we  have  glycosuria,  in  the  pathogeny  of  which 
congestion  of  the  liver  is  a  very  common  feature,  and  this  glycosuria 
has  been  noticed  by  several  observers  to  bear  a  relation  to  *'  the 
uric  acid  diathesis  **  and  to  gout. 

Now  the  relation  of  glycosuria  to  gout  is,  as  we  have  seen,  thai 
the  one  alternates  with  and  replaces  the  other;  where  there  is 
glycosuria  there  is  no  gout,  and  vice  versd.  Now  gout  corresponds 
with  the  precipitation  of  urate  in  the  joints  and  its  comparative 
absence  from  the  blood,  so  that  with  absence  of  urate  from  the 
blood  there  is  no  glycosuria. 

But  when  a  gouty  patient  goes  for  some  time  without  an  attack 
in  his  joints,  he  does  so  because  something  has  increased  the  alka- 
linity of  his  blood,  so  that  it  now  takes  up  instead  of  depositing  urate, 
and  there  is  coUaBmia  and  excessive  excretion  of  urate  in  the  urine ; 
this  is  the  opposite  condition  to  that  of  gout,  and  with  this  there 
may  be  (as  we  have  seen)  glycosuria. 

So  that  glycosuria  corresponds  with  excess  of  uric  acid  in  the 
blood  (collaemia),  the  opposite  condition  to  that  of  gout. 

But  congestion  of  the  liver  also  corresponds  to  excess  of  uric  acid 
in  the  blood,  for  Sir  A.  Garrod  says  (foe.  cit.,  pp.  231, 232) :  "  The 
more  prominent  symptoms  of  the  dyspepsia  connected  with  the  uric 
acid  diathesis  may  be  thus  summed  up :  heartburn  and  eructations, 
oppression,  and  frequently  sleepiness  after  food  ;  a  feeling  of  disten- 
sion in  the  epigastrium,  at  times  accompanied  with  tenderness ;  some 
fulness  over  the  hepatic  region,  the  edge  of  the  liver  projecting  a 
little  below  the  ribs,  and  being  occasionally  tender  to  the  touch  ;  the 
tongue  much  furred,  red  at  the  tip  and  edges,  a  disagreeable  and 
clammy  taste  in  the  mouth,  and  the  saliva  and  buccal  secretion 
often  more  adhesive  than  natural.*'  In  two  words,  there  is  dyspepsia 
with  its  natural  result,  collaBmia,  this  latter  accounting  for  the 
oppression,  sleepiness,  the  scanty  saliva  and  clammy  taste  in  the 
mouth ;  and  in  chapter  xiii.  I  have  given  notes  of  a  case  in  which 
marked  enlargement  of  the  liver  accompanied  a  uric  acid  storm,  and 
pointed  out  that  I  had  myself  had  very  similar  experience  of  the 
effects  of  collsemia  on  the  liver. 

Now  the  late  Dr.  W.  M.  Ord  has  pointed  out  {British  Medical 
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Journal^  1889,  vol.  ii.,  p.  965)  that  general  high  tension  may  cause 
an  excess  of  hlood  in  the  liver  and  so  glycosuria;  and  I  have 
shown  that  arterial  tension  or  blood  pressure  varies  directly  with 
the  uric  acid  that  is  circulating  in  the  blood,  therefore  collsBmia  will 
cause  high  tension,  and  this  will  produce  congestion  of  the  liver  and 
glycosuria. 

The  causation  of  glycosuria  is  thus  theoretically  complete,  and  it 
agrees  with  the  experience  of  clinical  observers  that  it  alternates  with 
gout  and  corresponds  with  the  absence  of  gouty  arthritis,  that  is, 
with  the  presence  of  collsBmia. 

I  may  say  also  that  my  experience  agrees  absolutely  with  that 
of  Sir  A.  Garrod,  and  that  in  my  own  case  congestion  of  the  Mver 
always  corresponds  with  coUadmia,  and  to  such  an  extent  is  this  the 
case  that  I  have  come  to  believe  that  I  can  produce  some  congestion 
of  the  liver  at  pleasure  by  affecting  the  uric  acid. 

If  coUadmia  by  hampering  the  heart  and  causing  back  pressure 
on  the  venous  system  does  produce  congestion  of  the  liver  and  of 
the  whole  chylopoietic  circulation,  it  is  easy  to  see  that  it  may  have 
a  causal  relation  to  troubles  beyond  the  liver,  such  as  piles  and 
pruritus  ani ;  and  I  was  much  interested  to  hear  from  Mr.  Maitland 
Thompson,  of  Hemel  Hempstead,  that  he  had  had  considerable 
experience  and  was  prepared  to  answer  for  the  intimate  connection 
of  pruritus  ani  with  meat  eating.  In  several  cases  reduction  of  meat 
had  in  his  experience  produced  great  and  permanent  relief,  but  in 
one  case  where  the  patient  refused  to  alter  his  diet  all  kinds  of  treat- 
ment, including  various  surgical  measures,  had  given  no  relief,  and 
I  have  myself  had  many  similar  experiences. 

Similarly  there  seems  to  be  reason  to  believe  that  the  enlarge- 
ment of  the  prostate  which  gives  so  much  trouble  in  men  past  middle 
life  is  often  associated  with  (?  caused  by)  high  blood  pressure  and 
coUflBmia,  and  is  greatly  relieved  by  a  milk  or  uric-acid-free  diet, 
which  lowers  the  blood  pressure ;  and  Dr.  J.  Haddon,  of  Hawick, 
N.B.,  has  told  me  that  this  is  certainly  his  experience  of  such 
troubles. 

It  is  interesting  to  remember  that  cirrhosis  of  the  liver  is  some- 
times attributed  to  sclerosis  of  arterial  capillaries  {Gazette  des  Hopi- 
tatix,  August  4,  1888),  and  that  the  late  Professor  Semmola  was  in 
the  habit  of  treating  this  trouble  with  milk  diet  and  large  doses  of 
iodide  of  potassium,  which  would  free  the  capillaries  (see  Progris 
Medical,  December,  1888,  p.  533). 

I  have  now  seen  many  cases  in  which  pruritus  ani  or  vulv©  was 
distinctly  associated  with  high  blood  pressure  and  relieved  by  its 
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treatment,  and  Major  Beyts  tells  me  that  he  has  had  similar 
experience.  In  such  cases  I  have  little  doubt  that  collsemia  causes 
congestion  of  the  liver,  and  that  this  reacts  on  the  circulation  of  the 
organs  connected  with  it,  causing  piles,  pruritus,  and  various  pelvic 
troubles. 

It  had  occurred  to  me  long  ago  to  enquire,  if  glycosuria  has  this 
causation  (t.e.,  is  due  to  congestion  of  the  liver,  which  again  is  due 
to  the  general  high  blood  pressure  produced  by  uric  acid),  ought  we 
not  to  meet  with  it  in  that  disease  in  which  high  blood  pressure  is 
most  marked,  namely,  chronic  interstitial  nephritis  ?  From  my  own 
experience  I  was  not  able  to  answer  the  question,  but  on  turning  to 
Dr.  Qrd's  paper  I  was  interested  to  find  that  he  says  (previous  refer- 
ence, p.  966) :  *'  We  not  infrequently  find  that  people  presenting  in 
a  typical  form  the  symptoms  of  contracting  granular  kidney  have 
also  glycosuria." 

Then  Dr.  Ord  narrates  a  case  in  which  typical  angina  pectoris 
coexisted  with  glycosuria,  and  it  would  be  impossible  to  find  one 
more  to  the  point  as  regards  the  argument  I  am  here  bringing 
forward  (defective  combustion  of  coUsemia  increased,  just  as  in 
Bright 's  disease,  by  heart  failure). 

The  patient,  aged  62,  suffered  at  first,  along  with  his  glycosuria, 
from  low  spirits  and  sleeplessness  (very  marked  signs  of  collsemia). 
Then  he  had  an  attack  of  quinsy,  in  which,  as  is  usual  during  fever, 
the  sugar  disappeared,  but  was  replaced  by  albumin  (note  the 
collaemia  would  also  disappear  in  the  fever,  and  febrile  albuminuria 
is  not  due  to  collsBmia,  and  is  not  associated  with  excess  of  diffusible 
albumens  in  the  blood). 

A  little  later  he  began  to  have  angina,  which  afterwards  during 
an  attack  of  gastric  catarrh  became  severe. 

Now  there  is  no  condition  which  is  more  certain  to  produce 
collaBmia  than  gastric  catarrh  (see  chapters  iv.  and  x.),  and  this  would 
account  for  the  increase  of  the  angina,  and  with  this  increase  of 
angina  there  was  an  increase  of  the  amount  of  sugar  in  the  urine. 

I  should  explain  the  sequence  of  events  in  this  interesting  case 
as  follows: — 

First,  slight  collsBmia  as  evidenced  by  irritability,  depression  and 
loss  of  sleep,  this  producing  general  high  blood  pressure,  which, 
through  its  effects  on  a  weak  heart,  produced  back  pressure  and 
congestion  of  all  behind  it ;  hence  congestion  of  the  liver  and 
glycosuria. 

Later  on  the  congestion  of  the  liver  produced  secondary  conges- 
tion of  the  stomach  and  duodenum,  and  this,  acting  with  some 
other  slight  cause,  e.g.^  cold,  brought  about  gastric  catarrh. 
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This  last,  again,  produced  naasea  and  vomiting,  which  resulted 
in  a  fall  of  urea  and  acidity ;  and\  again,  as  the  result  of  the  fall 
of  acidity,  the  coUaBmia  became  iutense ;  this  more  and  more  over- 
taxed and  dilated  the  heart,  the  angina  increased  and  became 
incessant,  there  was  consequently  increased  congestion  of  the  liver 
and  increased  glycosuria,  and  the  patient  finally  died  in  an  attack  of 
angina. 

Dr.  Ord  is  inclined  to  invoke  the  nervous  system  as  the  cause  of 
the  high  tension,  though  he  says :  ''But  in  a  preponderance  of  the 
oases  presenting  glycosuria  together  with  symptoms  of  angina,  the 
evidence  of  primary  neurotic  disturbance  has  not  been  so  strong." 

I  have  shown  that  uric  acid  will  obstruct  the  capillaries  and 
produce  high  blood  pressure,  and  we  had  here  in  action  all  the 
causes  which  will  produce  coUsemia  and  all  the  signs  of  its  presence, 
and  I  have  no  doubt  that  the  urine  also  contains  a  great  excess  of 
uric  acid,  so  that  it  appears  to  me  to  be  unnecessary  to  invoke  the 
action  of  the  nervous  system.  I  do  not  deny  that  the  nervous 
system  can  produce  a  similar  effect,  but  I  assert  that  in  the  case  in 
point  uric  acid  alone  could  and  did  produce  all  the  symptoms,  from 
the  irritability,  mental  depression  and  t)ss  of  sleep,  to  the  conges- 
tion of  the  liver,  glycosuria,  the  dilatation  of  the  heart  and  fatal 
angina. 

In  an  interesting  paper  on  **  Angina"  (''International  Clinics," 
second  series,  vol.  vi.),  Professor  T.  J.  Mays  points  out  that  the 
effects  of  uric  acid  on  the  circulation  afford  a  very  complete  ex- 
planation of  several  important  points  in  its  causation,  as  it  is 
accompanied  by  a  slow  pulse,  and  is  very  often  worse  in  the 
morning  hours  when  there  is  most  uric  acid  in  the  blood,  and 
further,  like  migraine  and  epilepsy,  it  may  be  preceded  by  feelings 
of  exaltation  and  well-being  (see  chapters  vi.  and  vii.,  and  the 
causation  of  fatigue  and  chloroform  syncope,  chapter  viii.). 

Two  interesting  cases  in  which  angina  occurred  along  with  gout 
and  diabetes  in  two  fat  individuals,  are  recorded  by  Ebstein  in 
Berlin  hlin^  Woch.,  June,  1895,  and  mentioned  in  the  Epitome  of 
the  British  Medical  Journal^  1895,  vol.  ii.,  p.  17  ;  in  these  cases  the 
angina  was  the  result  of  high  blood  pressure  produced  by  coUasmia, 
and  the  diabetes  and  the  fat  were  the  results  of  the  defective 
combustion  it  produced. 

With  regard  to  high  blood  pressure,  every  case  of  diabetes  I  have 
seen  has  presented  its  signs  to  a  more  or  less  marked  extent,  and 
whether  the  heart  acts  quickly  or  slowly  there  is  always  a  loud 
second  sound  at  the  aortic  base. 
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In  some  cases,  just  as  in  Brigbt's  disease,  there  is  bradycardia 
as  a  sign  of  the  bigb  pressure, /but  in  more  cases  there  is  some 
heart  failure  with  quickened  action,  though  the  aortic  second  sound 
remains  loud  and  the  artery  is  full  between  the  beats. 

But  allowing  for  the  debilitating  effects  of  the  disease,  and  the 
consequent  heart  failure,  the  signs  of  high  blood  pressure,  either 
actual  or  virtual,  are  quite  as  marked  in  diabetes  as  in  morbus 
Brightii,  and  in  fact  almost  the  highest  blood  pressure  I  have  ever 
seen  was  that  pf  a  young  man  who  was  under  my  care  a  year  or 
two  ago  with  diabetes;  his  radial  artery  measured  2-2  mm.,  and 
his  pulse  was  often  below  60;  he  had  probably  not  been  much 
debilitated  by  his  disease,  as  it  had  apparently  not  existed  for  more 
than  three  or  four  months. 

The  capillary  reflux  is  always  slow  in  diabetes,  and  this  is  the 
most  reliable  sign  of  defective  combustion,  as  the  blood  pressure 
will  vary  with  the  strength  or  weakness  of  the  heart.  Then  again 
a  retinitis  may  be  met  with  in  diabetes,  which  is  practically  indis- 
tinguishable from  that  of  Bright's  disease  (see  Lancet,  1899,  vol.  ii., 
p.  876), 

The  high  blood  pressure  In  the  above  case  led  me  to  put  him  on 
the  iodide  of  mercury,  which  is  so  useful  in  the  high  pressure  of 
Bright's  disease,  and  he  did  very  well  on  it. 

An  interesting  case  is  also  recorded  in  the  Lancet  of  September 
28,  1895,  in  which  thyroid  extract  administered  for  myxcedeoia 
seemed  to  make  anginal  attacks  more  severe,  and  what  I  have  said 
with  reference  to  fig.  30  sufficiently  explains  this  result  (see  also 
my  letter  to  the  Lancet  on  this  point,  October  5,  1895). 

I  have  now  shown  that  glycosuria  has  been  observed  to  alternate 
with  gout,  and  that  this  alternation  probably  means  that  it  is  con- 
temporaneous with  excess  of  uric  acid  in  the  blood  (collaBmia),  and 
the  signs  of  this  coUaBmia  are  practically  always  present  in  the 
circulation. 

My  thesis  also  rests  on  the  further  facts  of  which  I  shall  now 
give  details — (1)  that  acids  (which,  as  I  can  show,  clear  the  blood 
of  uric  acid  and  prevent  coUaemia)  are  useful  in  glycosuria,  and 
that  certain  mineral  waters  containing  excess  of  sulphates,  which, 
like  acids,  also  clear  the  blood  of  uric  acid,  are  equally  useful  in 
the  cure  of  the  disorder;  and  the  whole  of  these  things  act  like 
mercury  or  the  iodide  of  mercury  mentioned  above ;  and  (2)  tha( 
salicylates,  as  observed  by  myself  and  others,  are  very  useful  both 
in  glycosuria  and  diabetes,  and  that  they  also  clear  the  blood,  liver, 
and  other  organs  of  uric  acid. 


Digitized  byLjOOQlC 


6LT00SUBIA  AND   DIABETES   MELLITUS  621 

The  point  about  whioh  there  seems  to  be  the  least  room  for 
doubt  is  that  glycosuria  alternates  with  gout,  and  is  commonly 
contemporaneous  with  collsemia ;  and  supposing  that  the  collssmia 
is  the  cause  of  the  glycosuria  there  are  obviously  other  ways  in 
which  it  may  bring  about  this  result  besides  that  sketched  out 
above  in  which  it  produces  congestion  of  the  liver.  In  this  case 
there  is  excess  of  sugar  in  the  blood  and  glycosuria,  because  excess 
of  sugar  passes  from  the  liver ;  but  supposing  that  the  liver  is  not 
thus  affected,  and  that  only  the  normal  amount  of  sugar  passes  into 
the  blood,  it  may  still  come  to  be  in  excess  in  the  blood  if  it  is  not 
used  up  and  destroyed  in  the  general  circulation;  and  uric  acid, 
by  producing  obstruction  of  the  capillaries,  may  interfere  to  an 
important  extent  with  the  metabolism  of  the  muscles,  skin,  &c., 
and  tbus  bring  about  .glycsemia  and  glycosuria  through  deficient 
destruction  of  sugar.  At  this  point  I  think  there  is  an  interesting 
parallel  in  the  pathology  of  "  curare  diabetes,*'  in  which  the  excess 
of  sugar  in  the  blood  is  due  to  its  not  being  used  up  in  the  paralysed 
muscles  (see -4rc^*i;/iir  Anat.  u,  Physiol.,  1891,  p.  476). 

Before  leaving  these  theories  I  will  mention  that,  as  observed  by 
the  late  Sir  W.  Roberts  (*'  Urinary  and  Renal  Diseetses,"  p.  255), 
women  suffer  less  than  men  after  the  age  of  45 ;  he  attributes  this 
relative  immunity  to  the  early  decline  of  sexual  activity ;  but  I  have 
shown  that  menstruation,  and  especially  dysmenorrhoea,  produce 
coUaBmia  (see  figs.  81  and  32),  and  a  cessation  of  tbese  disturb- 
ances may  mean  that  the  blood  remains  at  this  period  in  women 
moderately  free  from  uric  acid  for  some  time ;  and  besides,  owing 
to  the  previous  excretion  of  some  excess  of  uric  acid  every  month, 
women,  about  and  for  some  time  after  the  menopause,  will  not 
have  so  much  uric  acid  in  their  bodies  available  for  excretion  as 
men  of  the  same  age ;  but  I  shall  have  to  speak  of  the  effects  of 
menstruation  again  (see  cs^se  Mrs.  C,  further  on).  With  regard 
to  the  effects  of  acids,  it  is  recorded,  as  I  have  mentioned  before 
{Practitioner,  1891,  vol.  i.,  p.  193),  that  Sir  W.  Foster,  in  1871, 
gave  several  patients  suffering  from  diabetes  considerable  doses  of 
lactic  acid,  which  improved  the  diabetes,  but  produced  pain  and 
swelling  in  the  joints ;  and  this  most  valuable  record  proves  several 
points  of  importance ;  first,  that  diabetes  or  glycosuria  was  present 
in  these  cases  with  excess  of  uric  acid  in  the  blood,  or  the  acid 
would  have  had  nothing  to  act  upon;  secondly,  the  acid  acting, 
as  I  have  shown  that  it  does,  in  diminishing  the  alkalinity  of  the 
blood  and  reducing  its  power  of  holding  uric  acid  in  solution,  caused 
it  to  be  deposited  or  retained  in  the  joints,  where  its  presence  gave 
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rise  to  an  arthritis  indistinguishable  from  that  of  acute  rheumatism 
(see  chapter  xvi.). 

We  have  here,  I  think,  a  strong  light  thrown  upon  the  causative 
connections  of  both  rheumatism  and  diabetes ;  the  condition  (rising 
acidity)  which  cleared  the  blood  of  uric  acid  produced  the  one  dis- 
ease while  relieving  the  other;  just  as  mental  depression,  which  is 
due  to  coUsBmia,  clears  up  when  an  attack  of  gout  is  produced. 
Many  observers  say  that  gout  alternates  with  diabetes,  and 
rheumatism  does  the  same,  as  we  see  from  the  above  record. 

I  have  also  used  acids  with  apparent  benefit  in  some  cases  of 
glycosuria  under  my  own  care,  and  I  was  led  to  do  so  by  reasoning 
that  they  would  probably  clear  the  blood  of  uric  acid  and  have  to 
some  extent  the  same  effect  as  salicylates,  and  without  having  any 
knowledge  of  Sir  W.  Foster's  cases. 

In  my  paper  in  St.  Bartholomew's  Hospital  Reports  (previous 
reference)  I  pointed  out  what  has  been  said  about  the  great  effects 
of  certain  waters,  as  those  of  Contrex^ville,  Carlsbad  and  Brides- 
les-Bains,  in  curing  diabetes,  and  have  suggested  that  these  owe 
their  efficacy  to  the  sulphates  they  contain ;  as  sulphates,  especially 
sulphate  of  soda,  act  the  part  of  acids,  interfere  with  the  solubility 
of  uric  acid,  and  clear  the  blood  of  it  (see  Medico- Chirurgical  Trans., 
vol.  Ixxi.).  In  the  same  way  these  sulphate  waters  may  cure  or 
.relieve  chronic  arthritis  by  keeping  the  blood  clear  of  uric  acid  so 
that  none  can  be  brought  to  the  joints  in  the  blood  streanoi  to 
increase  the  irritation  in  them ;  but  if  a  patient  has  much  uric  acid 
in  his  blood  when  he  begins  to  take  these  waters  they  may  produce 
an  attack  of  gout,  thus  clearly  showing  the  way  in  which  they 
relieve  diabetes,  by  acting  like  the  lactic  acid  above  mentioned — 
a  coUsBmic  disease  cured  by  a  precipitant  which  produces  a  pre- 
cipitation disease  in  its  place.  In  exactly  the  same  way  a  meat 
diet  relieves  some  oases  of  arthritis  (gokt  or  rheumatism)  by  acting 
as  a  stimulant  and  keeping  the  blood  clear  of  uric  acid  for  a  time, 
and  a  diet  like  that  of  diabetes,  which  consists  so  largely  of  flesh, 
will  have  a  similar  stimulant  action  and  relieve  by  keeping  the 
blood  clear  of  uric  acid  for  a  time,  as  well  as  by  merely  replacing 
the  starches  and  sugars.* 

Before  I  give  notes  of  my  cases  I  may  restate  shortly  a  few 
points  about  the  action  of  salicylates  on  uric  acid. 

A  salicylate,  then,  increases  the  solubility  of  uric  acid,  and  must 
for  a  time  increase  the  quantity  contained  in  the  blood ;  but  though 
it  does  this  the  effects  of  uric  acid  in  the  blood  seem  to  be  modified 
(possibly  by  its  being  present  as  salicyluric  acid  and  in  a  state  of 
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more  complete  solution)  and  it  neither  affeots  the  capillaries  so 
greatly  as  uric  acid  combined  with  an  alkali  only,  nor  does  it,  as 
a  rule,  produce  headache. 

But  though  we  get  salicyluricacidaBmia  as  the  first  effect  of 
giving  a  salicylate  this  does  not  last  very  long ;  the  uric  acid  passes 
quickly  through  the  kidney  and  out  of  the  body,  and,  as  I  have 
pointed  out,  the  great  excretion  of  urate  under  salicylates  occurs 
on  the  first  two  or  three  days  of  their  action,  and,  after  that, 
excretion  falls  away  almost  to  the  level  of  formation  ;  thus  it  comes 
about  that  after  the  first  day  or  two  of  their  action  there  is  not  again 
any  great  amount  of  urate  in  the  blood ;  the  capillary  reflux  then 
quickens  and  the  blood  pressure  falls  (see  fig.  41). 

The  effects  of  salicylates,  therefore,  resemble 'those  of  acids  and 
sulphates  in  that  they  ultimately  clear  the  blood  of  uric  acid,  and 
they  all  have  this  also  in  common — that  they  diminish  or  stop 
glycosuria  or  diabetes. 

Acids  also  are  commonly  used  in  conditions  of  slight  congestion 
of  the  liver ;  sulphate  of  soda  is  supposed  to  have  a  special  action 
on  the  liver,  and  salicylate  of  soda  again  is  said  to  render  the  bile 
more  fluid  and  watery;  but  all  of  them — acids,  sulphates,  and 
salicylates — as  we  have  seen  (chapters  ii.  and  iii.),  increase  the 
urinary  water,  and  they  produce  this  effect  by  freeing  the  capillaries 
of  the  kidney  from  the  obstruction  produced  by  uric  acid ;  is  it  not 
probable  that  they  produce  precisely  the  same  effect  on  the  capil- 
laries of  the  liver,  and  for  that  matter  on  those  of  the  whole 
body?  Hence,  acids  and  sulphates  relieve  congestion  of  the  liver 
by  improving  the  circulation  through  it,  and  salicylates  render 
the  bile  more  fluid  by  the  same  action,  just  as  they  make  the  urine 
more  copious. 

But  the  salicylates  have  this  great  advantage,  that  they  clear  the 
blood  of  uric  acid  by  removing  it  from  the  body ;  while  the  acids 
and  sulphates  clear  the  blood  (as  do  also  opium,  mercury,  the 
iodides,  iron,  lead  and  lithia,  &c.),  by  retaining  it  in  the  liver,  spleen, 
joints  and  other  tissues. 

Prominent  among  other  drugs  that  have  been  found  useful  in 
diabetes  are  opium  and  antipyrin,  and  they  raise  the  acidity  of  the 
urine,  and  as  regards  uric  acid  act  the  part  of  acids  and  clear  it  out 
of  the  blood ;  therefore  all  drugs  that  are  useful  in  diabetes  have  this 
effect  in  common,  that  they  clear  the  blood  of  uric  acid,  and  clinical 
experience  and  observation  go  to  prove  that  glycosuria  is  associated 
with  an  excess  of  uric  acid  in  the  blood,  and  may  in  some  of  the 
ways  I  have  suggested  be  actually  due  to  such  excess;  its  well- 
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known  relationship  to  '*  gout  and  the  uric  acid  diathesis  "  being  thas 
susceptible  of  explanation.  And  there  are  two  pathological  con- 
ditions which,  having  the  same  action  as  the  drugs  just  mentiooed 
in  clearing  the  blood  of  uric  acid,  also  for  a  time  put  an  end  to 
glycosuria  or  diabetes.  One  of  these  conditions  is  a  fever,  and  the 
other  is  the  effect  produced  on  metabolism  by  a  surgical  operation. 
The  fact  that  these  conditions  do  diminish  the  sugar  in  diabetes  was 
mentioned  at  a  meeting  of  the  Eoyal  Medical  and  Chirurgical  Society 
in  October,  1892  (see  Lancet  and  British  Medical  Journal,  October  29), 
but  no  explanation  was  attempted. 

After  what  I  have  said  as  to  the  action  of  fevers  in  diminishing 
the  excretion  of  uric  acid  in  the  urine,  clearing  it  out  of  the  blood 
and  diminishing  the  blood  granules,  and  consequently  freeing  the 
capillaries,  quickening  the  capillary  reflux  and  causing  diuresis,  a 
soft  pulse,  and  a  general  increase  of  metabolism,  both  in  the  liver 
and  other  tissues;  and  of  the  postfebrile  rebound  which  follows 
their  departure,  with  excessive  excretion  of  uric  acid,  slow  capillary 
reflux,  high  tension  pulse,  scanty  urine,  subnormal  temperature,  and 
diminished  metabolism,  in  all  of  which  points  their  effects  exactly 
resemble  those  of  opium,  mercury,  the  iodides,  and  other  drags ; 
1  need  not  do  more  than  point  out  that,  like  these  drags,  fevers 
supervening  upon  a  glycosuria  or  diabetes  diminish  or  stop  the 
excretion  of  sugar,  and  the  fact  is  well  known  and  the  explanation 
simple. 

I  would  specially  bring  to  the  notice  of  those  who  may  make 
clinical  observations  on  the  effects  of  fever  on  the  excretion  of  uric 
acid,  that  the  blood  and  urine  are  most  completely  cleared  of  it 
during  the  first  few  days  of  the  fever,  and  it  is  then  that  the  pains 
resulting  from  precipitation  on  joints  and  other  fibrous  stmctores 
are  likely  to  be  met  with.  In  my  own  person  I  have  several  times 
correctly  diagnosed  a  rise  of  temperature  from  pricking  and  shooting 
pains  in  my  joints  with  a  diuresis."^ 

But  there  may  be  a  considerable  amount  of  uric  acid,  both  in 
the  urine  and  the  blood,  as  the  temperature  comes  down,  even 
while  it  is  a  degree  or  two  above  normal;   for  the  solubility   of 


^  Thus  the  first  rise  of  temperature  may  run  the  urine  up  from,  say,  50  oc 
an  hour  to  150  oc.  in  the  same  time,  and  this  continues  for  8,  4,  or  5  hours  ; 
but  then  the  supply  of  water  is  exhausted,  and  for  the  next  24  to  86  hoars  the 
blood  is  concentrated  and  the  urine  scanty.  The  extent  and  duration  of  the 
diuresis  obviously  depend  on  the  quantity  of  fluid  available,  and  it  is  only  when 
there  is  dropsy,  as  in  the  case  narrated  in  chapter  xiii.,  that  it  can  last  very 
long. 
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urio  aoid  in  the  blood  depends  on  its  alkalinity,  and  for  any  given 
alkalinity  the  quantity  in  solution  will  be  greater  the  more  urate 
there  is  available  for  solution. 

Now  the  rapid  metabolism  at  the  onset  of  a  fever  quickly 
diminishes  the  alkalinity  of  the  blood ;  hence  there  is  at  the  begin- 
ning of  a  fever  considerable  storage  of  urio  acid  in  the  body.  But, 
as  time  goes  on,  and  the  patient  becomes  worn  out  with  the  fever 
and  deficient  income  of  food,  metabolism  will  run  down  in  spite  of 
the  temperature  being  still  a  little  raised;  the  alkalinity  of  the 
blood  will  again  increase,  and  it  will  take  up  much  uric  acid,  partly 
because  of  its  altered  reaction,  and  partly  because  the  stores  of  uric 
acid  in  the  body  have  been  increased  at  the  first  onset  of  the  fever ; 
hence  it  often  puts  an  end  to  the  dicrotism  of  the  pulse,  as  noticed 
by  Marey,  Mahomed  and  others,  some  little  time  before  the  tem- 
perature touches  normal.  But  if  these  facts  are  not  kept  in  mind, 
if  the  uric  acid  is  estimated  with  sole  regard  to  the  fever  but  no 
regard  to  the  metabolism,  the  diminished  excretion  at  the  beginning 
of  the  fever  may  be  partly  balanced  by  plus  excretion  near  its  end, 
and  most  contradictory  results  will  be  obtained.  My  results  show, 
for  instance,  that  early  in  pneumonia  there  is  almost  no  uric  acid  in 
the  blood,  and  yet  after  death  there  is  more  in  it  than  after  almost 
any  other  disease.  We  can  now  see  that  the  fluctuation  in  one 
direction  is  the  result  of  the  previous  fluctuation  in  the  other. 

A  fever  therefore  diminishes  the  sugar  in  the  urine  of  diabetes 
because,  by  clearing  the  blood  of  uric  acid  and  freeing  the  capillaries, 
it  quickens  the  metabolism  throughout  the  body,  and  up  goes  urea 
as  a  result,  just  as  we  have  seen  that  it  goes  up  when  the  blood  is 
cleared  of  uric  acid  by  any  other  means;  hence  the  glycosuria 
diminishes  or  disappears,  especially  during  the  rising  temperature  of 
the  onset  of  the  fever,  because  the  combustion  of  sugar  is  complete. 
Similarly,  when  excess  of  uric  acid  in  the  blood  diminishes  the 
metabolism  throughout  the  body,  urea,  as  we  have  seen,  goes  down 
(figs.  46  to  49) ;  and  for  a  case  in  which  the  febrile  state  "  in  some 
unexplained  way  "  prevented  glycosuria,  see  Lancet,  1899,  vol.  ii., 
p.  145. 

Now  the  effect  of  a  surgical  operation  on  the  metabolism  is 
practically  the  same  as  that  of  a  fever.  I  was  much  struck  with  this 
some  years  ago,  when  I  chanced  to  obtain  for  another  investigation 
the  urine  of  a  woman  for  one  or  two  days  before  and  after  the 
operation  of  abdominal  section.  The  rise  of  urea  after  the  operation 
was  enormous,  reaching  twice  or  even  three  times  its  previous 
height,  and  I  explained  this  to  myself  by  supposing  that  there  was 
40 
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very  active  metabolism  at  the  seat  of  operation,  and  that  the  patient 
was  thus  placed  on  a  highly  nitrogenous  diet  at  the  expense  of  her 
own  tissues. 

I  have  unfortunately  mislaid  the  notes  of  this  case,  and  cannot 
now  give  exact  figures ;  but  Dr.  Young,  formerly  resident  medical 
officer  of  the  Eoyal  Waterloo  Hospital,  kindly  investigated  some 
cases  for  me,  and  I  am  indebted  to  him  for  the  following  notes : — 
E.  K.,  aged47  ...        June  6        ^...         264  gr.  urea. 

„  ...  „    7  ...         124        „ 

(Plastic  operation  for  ventral  hernia.) 
„  ...        June  8  ...        422        „ 

„  ...  „    9  ...        528        „ 

„  10  ...        401 

„  ...  „  11  ...         322        „ 

Sarah  H.,  aged  49.     Ovarian  Tumour. 

Before  operation  151   gr,  urea. 

1st  day  after  „  192        „ 

2nd   „       „     „  354         „ 

3rd   „      „     „  ...         ...         ...         188        „ 

M.  H.,  aged  56.    lUo-femoral  abscess. 

Before  operation  232   gr.  urea. 

1st  day  after,,  276 

2nd   „      „     „  452        „ 

3rd    „      „     „  345        „ 

In  each  of  these  cases  the  urea  doubled  after  the  operation,  the 
greatest  excretion  of  urea  taking  place  on  the  second  day  after  it ; 
and  for  some  cases  in  which  the  effects  of  an  operation  were  still 
more  marked  see  Lancet^  1893,  vol.  i.,  p.  1413. 

Then  the  acidity  of  the  urine  rises  with  the  urea,  and  urates 
in  the  blood  and  urine  vary  inversely  as  the  acidity;  hence  a 
surgical  operation  which  causes  a  marked  rise  in  urea  will  clear 
the  urates  out  of  the  blood,  free  the  capillaries  and  increase  the 
metabolism. 

Probably  this  is  the  explanation  of  the  curative  effect  some- 
times  seen  to  follow  incision  in  cases  of  abdominal  tubercle;  no 
doubt  we  get  here  also,  as  in  other  operations,  a  marked  rise  of  urea 
and  increase  of  metabolism  and  combustion,  and*  this  is  just  the 
effect  of  the  ordinary  medical  treatment  of  tubercle  by  fresh  air  and 
excess  of  food.  In  the  abdominal  tubercle  we  get  the  increased 
combustion  exactly  at  the  focus  of  the  disease,  in  the  medical 
treatment  we  get  a  general  increase  of  metabolism  and  combustion. 
In  both  cases  the  result  is  inimical  to  the  bacilli,  it  makes  matters 
too  hot  for  them,  or  burns  them  up. 
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I  will  now  give  a  figure  to  show  the  remarkable  way  in  which,  in 
a  case  of  glycosuria,  the  uric  acid  and  sugar  fluctuate  together. 

The  curves  are  from  the  case  of  Bebecca  M.,  aged  45,  who  was 
under  my  care  at  the  Metropolitan  Hospital  in  1889,  suffering  from 
enlargement  of  the  spleen,  excess  of  white  cells  in  the  blood,  and 
glycosuria. 

I  have  also  pointed  out  (chapter  iii.)  that  in  cases  where  the 
spleen  is  enlarged  there  is  a  great  excess  of  uric  acid  in  the  urine» 
and  others  have  pointed  out  that  it  is  in  excess  in  the  blood  in  these 


FlO.  61. — GUBYBS    OF    EXCBBTION    OF    UbIC    AcID    AND    SUOAB    IS    A    GaSB    OF 

Glyoosubia. 

cases ;  and  I  notice  with  interest  that  Dr.  H.  A.  Hare  has  published 
a  case  of  splenic  anaemia  complicated  by  diabetes  in  the  Journal  of 
the  American  Medical  Association,  December,  1899. 

It  follows  that  this  is  just  the  condition  of  things  in  which  we 
should  expect  to  find  a  glycosuria  as  the  result  of  the  coUasmia 
which  is  common  in  such  cases. 

On  December  16  (fig.  61)  we  see  that  uric  acid  and  sugar  are 
both  hi  h,  urea  and  acidity  low;   on  the  17th  urea  rises  a  little 
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and  aoidity  still  more,  and  with  this  there  is  a  fall  of  urio  acid  and 
a  fall  of  sugar.  There  must  have  been  some  cause  depressing  the 
aoidity  on  the  16th,  for  it  rises  on  the  17th  out  of  proportion  to  the 
rise  of  urea.  . 

Talking  of  low  acidity  reminds  me  of  the  fact  of  which  we 
shall  see  instances  among  my  cases,  that  patients  suffering  from 
diabetes  or  glycosuria  often  say  that  alkalies,  such  as  the  bicar- 
bonates  of  sodium  or  potassium,  do  them  harm  ;  and  we  see  in  this 
figure  the  way  in  which  they  do  it,  namely,  by  increasing  the 
coUsBmia,  and  in  this  figure  the  uric  acid  is  high  because  the  acidity 
is  low,  and  the  sugar  is  high  because  the  uric  acid  is  high.  So  that 
not  only  do  all  drugs,  fevers,  and  surgical  operations,  which  diminish 
collsdmia,  do  good,  but  drugs,  like  alkalies,  which  increase  collsBmia, 
do  harm. 

I  have  mentioned  in  previous  chapters  the  effects  of  alkalies  on 
metabolism  in  health,  and  the  way  in  which  they  increase  uric  aoid 
and  diminish  urea;  is  it  to  be  doubted  that  they  have  the  same 
effect  in  disease,  and  that  when  they  reduce  the  sugar,  as  there  is 
no  doubt  tbey  may,  they  have  done  it  by  interfering  with  the 
digestion,  absorption,  and  metabolism  of  food,  and  have  reduced  the 
urea  quite  as  much  as  the  sugar? 

And  in  what  I  shall  have  to  say  presently  on  the  use  of 
salicylates  in  diabetes,  I  shall  point  out  the  great  importance  of 
estimating  the  urea  as  well  as  the  sugar,  and  of  not  regarding  as  a 
curative  effect  a  diminution  of  sugar  which  depends  on  an  equivalent 
diminution  of  urea. 

But  to  return  to  our  figure ;  on  December  18  the  patient  took 
ntx.  of  acid,  nitro-hydrochlor.  dil.  twice :  urea  fell  a  little  and 
acidity  also  slightly,  and  would  no  doubt  have  fallen  more  but  for 
the  acid  taken ;  uric  acid  and  sugar  fall  decidedly  and  reach  their 
lowest  points. 

On  December  19  she  took  ntx.  of  the  dilute  acid  four  times; 
urea  rose  a  little,  acidity  more  decidedly,  as  the  result  of  the  acid 
taken ;  uric  acid  and  sugar  both  rose  a  little,  though  uric  acid  bears 
much  the  same  relation  to  urea  that  it  did  on  the  previous  day. 

On  the  20th  the  patient  again  took  ntx.  of  the  acid  four  times 
a  day;  but  now  she  has  some  diarrhoea,  so  urea  falls  a  little. 
Acidity  did  not  rise ;  uric  acid  rose,  but  sugar  remained  about  the 
same  as  on  the  19th. 

This  is  the  only  occasion  on  which  uric  acid  and  sugar  did  not 
move  in  the  same  direction,  and  I  think  this  is  due  to  there  being, 
on  account  of  the  diarrhoea,  a  lessened  absorption  of  food,  and  there- 
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fore  a  lessened  income  of  sugar  (compare  previous  remarks  on  the 
effect  of  alkalies). 

On  the  21st  the  diarrhoea  was  stopped  by  means  of  bismuth  and 
opium  mixture,  and  urea  rose;  but  acidity  fell  as  the  result  of 
leaving  off  the  Bcid  and  the  effect  of  the  diarrhoea  on  the  previous 
day.  Probably  the  acidity  was  really  low  in  the  early  part  of  this 
day  (2l8t),  and  this  allowed  of  the  large  urate  excretion  which  we 
see ;  later  in  the  day,  as  the  result  of  the  opium,  it  rose  sharply,  and 
the  balance  of  the  two  fluctuations  resulted  in  only  a  slight  fall  of  ^ 
acidity  in  the  whole  twenty -four  hours.  I  constantly  meet  with  such 
results  in  my  own  experimental  work  on  excretion.  And  lastly,  on 
this  day  there  is  a  great  rise  of  sugar,  corresponding  fairly  well  with , 
the  rise  of  uric  acid. 

Taking  the  whole  figure,  I  think  it  must  be  acknowledged  that 
the  curves  of  uric  acid  and  sugar  run  parallel  to  each  other  in  a 
remarkable  way,  and  some  of  my  other  cases  to  be  given  presently 
seem  to  show  the  same  thing. 

I  here  therefore  suggest  that  just  as  we  saw  in  the  previous 
chapter  albuminuria  and  Bright's  disease  may  originate  in  a  lower- 
ing of  metabolism',  which  brings  about  hetero-albuminadmia,  albumin- 
uria and  nephritis,  so  also  is  glycosuria  or  diabetes  due  to  similar 
lowering  of  metabolism  which  hinders  the  final  combustion  of  car- 
bohydrates and,  leaving  them  to  circulate  in  the  blood,  produces 
glycaamia. 

As  I  have  already  pointed  out  in  chapter  xiii.,  one  and  the  same 
patient  may  have  to-day  albuminuria  and  to-morrow  glycosuria,  or 
vice  versd. 

The  lowered  metabolism  may  in  each  case  be  due  to  uric  acid, 
which  brings  about  a  deficient  capillary  circulation  in  all  the  great 
metabolic  tissues,  its  evil  effects  being  no  doubt  either  increased  or 
diminished  by  concomitant  conditions. 

We  have  seen  in  previous  chapters  that  the  quantity  of  uric  acid 
in  the  blood  controls  the  formation  and  excretion  of  urea,  the  pres- 
ence or  absence  of  fatigue  under  exertion,  and  probably  also  the 
formation  as  well  as  the  distribution  of  animal  heat ;  it  controls,  in 
a  word,  the  metabolism,  nutrition,  and  function  of  the  whole  body» 
and  thus  accounts  in  the  most  simple  manner  for  a  whole  series  of 
physiological  and  pathological  sequences. 

In  this  connection  there  is  a  most  interesting  note  in  the  Epitome 
of  the  British  Medical  Journal,  1895,  vol.  i.,  p.  1,  on  *'  Alimentary" 
Glycosuria  in  Lead  Colic."  This  has  reference  to  an  article  by 
Brunelle  (Arch.   Gin,  de,  M6d.,  December,  1894),  in  which  it  ia 
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pointed  out  that  the  liver  is  implicated  in  lead  colic  because  there 
are  modified  pigments  in  the  urine,  a  subicteric  tint  in  the  con- 
junctiva and  a  diminished  excretion  of  ure&.  Accordingly,  the 
author  gave  from  150  to  300  grm.  of  syrup  a  day,  with  the  result  of 
producing  glycosuria  in  eleven  out  of  twenty-one  cases  of  lead  colic. 
The  glycosuria  fluctuated  with  the  colic  and  generally  disappeared 
with  it. 

It  would  be  difficult  indeed  to  find  an  observation  more  interest- 
ing and  instructive  than  that  above  quoted. 

The  fall  of  urea  would  alone  be  sufficient  to  prove  that  there  was 
severe  coUsemia  present,  even  if  we  did  not  already  know  that  in  lead 
colic  there  is  always  a  slow  high  tension  pulse  and  other  signs  of 
coUsBmia  (see  fig.  13  and  remarks  on  lead  colic),  and  if  we  did  not 
also  know  that  collsemia  is  the  one  certain  result  of  all  colic  and 
gastro-intestinal  upset.  Further,  the  first  action  of  lead  is  to  clear 
the  blood  of  uric  acid,  and  the  subsequent  collsemia  is  a  rebound 
similar  to  that  following  mercury  or  opium. 

In  the  case  of  mercury  and  lead  part  of  the  rise  of  blood 
pressure  may  be  due  to  the  intestinal  irritation  (Le.,  reflex),  but 
in  the  case  of  opium  it  must  be  due  to  the  retained  uric  aoid» 
as  there  is  no  intestinal  or  other  irritation,  and  if  the  uric  acid 
is  cleared  out  by  salicylate  it  fails  to  appear. 

Again,  the  rebound  after  opium  increases  with  dose  and  length 
of  administration,  and  this  must  be  due  to  accumulation  of  uric 
acid  and  is  relieved  by  its  removal  (see  paper  on  **  The  Organic 
Factor  in  High  Blood  Pressure,"  Medical  Becordf  New  York, 
February,  1908). 

And  the  rest  of  this  observation  shows  that  these  patients  were, 
during  the  continuance  of  the  colic,  unable  to  bum  up  and  meta- 
bolise the  whole  of  this  sugar,  so  that  some  of  it  was  eliminated  in 
the  urine;  but  as  soon  as  the  colic  and  collsemia  departed,  their 
metabolism  was  again  equal  to  the  task  and  the  glycosuria  ceased. 

The  fall  of  urea  shows  not  only  that  the  liver  is  implicated  in 
lead  colic,  but  that  all  the  tissues  of  the  body  are  implicated  and 
have  their  metabolism  hindered  and  theu:  combustion  reduced  by  the 
all-pervading  collsemia,  and  similar  transient  glycosuria,  no  doubt 
similarly  caused,  is  seen  in  cases  of  strangulated  hernia,  &c,  (F. 
Neugebauer  in  Wien.  hlin.  Wochenschriftt  September  10,  1896). 

The  altered  urinary  pigments  and  the  subicteric  tint  of  the  con- 
junctiva are  also  very  interesting,  but  point  rather  to  increased  blood 
changes  and  destruction  of  cells,  which  are  sure  to  take  place  as 
another  result  of  the  collsemia  (see  chapter  xii.),  than  to  any  special 
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implication  of  the  liver ;  though  no  doubt  this  important  gland  is 
implicated  along  with  all  the  great  metabolic  tissues. 

And  this  argument  receives,  I  think,  interesting  confirmation 
from  the  researches  of  Dutoumier  and  others,  on  what  has  been 
called  "  Bronzed  Diabetes."  See  British  Medical  Journal  Epitome, 
December  28,  1895,  p.  101,  where  it  is  said  that  the  above-named 
author  '^suggests  that  in  these  cases  there  is  a  decomposition  of 
haemoglobin,  brought  about  by  some  as  yet  unknown  cause."  From 
my  point  of  view  the  cause  is  well  known,  and  the  association  of 
this  slight  hsBmoglobinsBmia  with  diabetes  is  completely  explained  by 
both  being,  as  shown  in  this  and  the  previous  chapters,  results  of 
the  same  cause,  collsBmia. 

Another  case  of  bronzed  diabetes  is  published  in  i^e  British 
Medical  Journal,  1903,  vol.  ii.,  p.  1052,  by  Dr.  G.  Parker,  and  in 
the  discussion  of  the  case  many  interesting  points  are  mentioned. 
Thus  he  refers  to  the  researches  of  Dr.  Maude  A.  Abbott,  who  is 
quoted  as  sa3ring  that  some  unknown  toxin  leads  not  only  to  a  blood 
destruction,  but  also  to  the  destruction  of  the  cells  whose  duty  it  is 
to  remove  the  pigment. 

Further  on  he  suggests,  after  referring  to  the  researches  of  A.  0. 
Croftan,  that  a  toxin  causes  cirrhosis  of  the  pancreas,  and  thus  fur- 
nishes excess  of  pigment  and  sugar,  and  that  the  same  toxin  affect- 
ing the  liver  prevents  it  from  dealing  with  the  pigment ;  hence  may 
arise  glycosuria,  or  pigmentation,  or  both. 

He  also  refers  to  the  close  relation  of  many  of  these  things  to 
splenic  anaemia  and  Banti*s  disease,  and  in  a  case  probably  of  this 
nature  that  recently  died  under  my  care  in  the  Metropolitan 
Hospital  there  was  enlarged  spleen  without  leucocythaemia,  and 
very  advanced  cirrhosis  of  the  liver,  but  no  glycosuria.  During 
life  there  was  a  marked  lemon  tint  of  the  surface,  but  abundant 
sulpho-cyanide  in  the  saliva  showed  that  bile  was  passing  freely 
into  the  duodenum.  In  all  such  cases  there  is  no  difficulty  in 
accounting  for  congestion  of  spleen,  pancreas  and  liver,  for  coUsemia 
very  obviously  produces  congestion  of  the  liver,  and  this  almost  of 
necessity  involves  the  other  organs  also.  I  have  also  several  times 
come  across  cases  of  discoloration  from  the  lemon  tint  above 
mentioned  to  a  dark  colour,  reminding  one  of  Addison's  disease,  in 
cases  of  more  or  less  marked  coUsemia  which  I  was  treating  for 
other  troubles,  and  have  seen  these  colorations  completely  dis- 
appear as  the  result  of  the  changes  produced  by  the  uric-acid-free 
diet. 

We  know  that  uric  acid  by  its  effects  on  the  circulation  causes 
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congestion  of  the  liver  and  all  the  visoera  on  the  portal  oircolatioOy 
we  know  that  it  causes  ansBmia  and  destruction  of  red  cells,  and 
the  case  is  fairly  complete  for  the  suggestion  that  the  unknown  toxin 
in  these  interesting  conditions  is  merely  uric  acid. 

A  paper,  which  is  of  much  interest  in  this  connection,  was 
published  by  Dr.  L.  P.  Phillips  in  the  Eecords  of  the  Egyptian 
Government  School  of  Medicine,  of  which  he  is  professor,  GairOr 
1904 :  "  On  the  Bdle  played  by  Malaria  in  the  Production  of 
Ascites."  In  this  he  shows  that  malaria  probably  accounts  for  as 
much  as  from  30  to  50  per  cent,  of  the  cases  of  ascites  he  records. 

After  what  has  been  said  above  it  is  not  very  difficult  to  under- 
stand how  malaria  produces  severe  collsemia,  and  through  this 
and  its  effects  a  chronic  or  recurring  congestion  of  the  liver  and 
spleen ;  and  there  is  this  further  point  of  interest,  that  we  now  know 
that  treatment  of  the  uric  acid  factor  does  much  to  modify  and 
diminish  the  severity  of  many  malarial  symptoms,  and  may  even 
cut  short  the  attacks;  while  a  uric-acid-free  diet  may  render  all 
symptoms  much  milder  or  entirely  prevent  attacks. 

Some  cases  which  it  is  interesting  to  bear  in  mind  along  with 
these  are  recorded  by  Professor  Osier  in  the  British  Medical  Journal^ 
1899,  vol.  ii.,  p.  1595,  in  a  paper  on  "  Hypertrophic  Cirrhosis  of  the 
Liver  with  Bronzing  of  the  Skin,  Haemochromatosis." 

In  one  of  these  there  were  numerous  attacks  of  purpura  and 
urticaria  on  the  skin  of  the  legs ;  in  the  other  there  was  a  history 
of  malaria  in  the  Tropics,  and  in  both  there  was  enlargement  of 
the  liver  and  spleen  in  conjunction  with  progressive  pigmentation 
and  bronzing  of  the  skin. 

It  seems  to  me  that  these  cases  must  be  very  closely  related 
to  those  of  paroxysmal  hsemoglobinuria  and  blackwater  fever,  dis- 
cussed in  a  previous  chapter,  and  after  what  has  been  said  in  this 
chapter  on  the  relation  of  congestion  of  the  liver  to  collaBmia  and 
to  blood  changes,  and  as  to  the  causation  of  enlargement  of  liver, 
spleen  and  glands  by  uric  acid  in  other  chapters,  there  need  be 
no  difficulty  in  explaining  the  observed  association  of  such  impor- 
tant blood  changes  with  enlargement  of  the  liver  and  spleen  and 
with  chronic  eruptions  and  pigmentation  of  the  skin. 

It  follows  from  this  that  collaBmia  is  the  central  factor  in  the 
causation  of  diabetes  and  that  clearing  the  blood  of  uric  acid  will 
do  good,  while  increasing  the  amount  it  holds  in  solution  will  do 
harm ;  and  I  have  just  pointed  out  that  acids,  opium,  iodide  of 
mercury,  and  other  drugs  which  clear  the  blood  of  uric  acid  are 
useful;  also  that  fevers  and  surgical  operations,  which  have  the 
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same  effect  on  uric  aoid,  diminish  the  output  of  sugar ;  while 
alkalies,  which  increase  the  uric  acid,  do  harm. 

Acids  and  opium  often  have  a  similar  good  effect  in  albuminuria; 
and  a  fever  may  not  only,  as  I  have  shown,  diminish  the  dropsy,  but 
also  reduce  the  output  of  albumin. 

Then  in  reference  to  the  interesting  case  of  colic  above  men- 
tioned in  which  glycosuria  was  produced,  we  have  seen  in  fig.  61 
that  sugar  follows  the  uric  acid,  rising  when  it  rises,  and  falling 
when  it  falls;  and  it  follows  from  this  that,  other  things  equal, 
there  will  be  a  larger  excretion  of  sugar  in  the  morning  hours 
when  the  excretion  of  uric  acid  is  large,  and  a  smaller  excretion 
in  the  evening  hours  in  which  the  coUsBmia  is  slight,  the  blood 
granules  scanty  and  the  excretion  of  uric  acid  relatively  small ; 
and  I  see  in  an  interesting  paper  by  Dr.  F.  Kraus,  jun.,  of 
Carlsbad,  of  which  he  kindly  sent  me  a  reprint,  that  this  has 
actually  been  observed  and  recorded. 

His  pap^r  has  the  title,  "  Notes  on  the  Variation  of  Glycosuria  in 
Diabetics,'*  and  appeared  in  the  Albany  Medical  Annals  of  August, 
1899. 

He  points  out  that  several  observers  have  noted  that  cases  of 
diabetes  which  have  reached  a  certain  amount  of  tolerance  for  car- 
bohydrates show  a  measurable  amount  of  glucose  in  the  urine  if 
they  take  the  smallest  amount  of  carbohydrates  for  breakfast, 
although  they  are  able  to  assimilate  large  quantities  perfectly  if 
taken  later  in  the  day. 

He  then  records  two  cases,  in  the  first  of  which  50  grm.  of  bread 
at  breakfast  caused  glycosuria,  while  four  times  that  quantity  later 
in  the  day  did  not  do  so. 

In  the  second  case  30  grm.  of  bread  at  breakfast  produced 
glycosuria,  but  he  could  take  120  grm.  in  the  day  without  glycos- 
uria if  given  at  the  later  meals. 

He  also  mentions  a  case  recorded  by  Naunyn,  a  diabetic  patient, 
aged  28,  who  became  glycosuric  when  only  5  grm.  of  bread  were 
taken  at  breakfast,  but  could  take  100  grm.  bread,  60  to  70  grm. 
potatoes  and  an  apple  later  in  the  day  without  glycosuria. 

The  explanation  given  by  Naunyn,  which  Dr.  Kraus  quotes,  is 
**  that  in  the  empty  intestines  the  introduced  carbohydrates  more 
quickly  digest  and  absorb,  and  so  the  diabetic  organism  is  supplied 
with  more  sugar  at  once  than  it  can  assimilate." 

It  seems  to  me  that  those  who  have  regarded  diabetes  from  any 
and  every  point  of  view  except  as  a  failure  of  combustion,  which 
it  really  is,  have  here  put   forward  an  explanation  of  the  facts 
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observed  which  will  not  covei*  them ;  for  we  have  seen,  in  the 
last  chapter,  especially  with  regard  to  my  reference  to  fig.  3,  that 
the  rise  of  urea  which  follows  breakfast  is  slower  and  less  marked 
than  that  after  the  later  meals  of  the  day.  Are  we  to  conclude  that 
the  carbohydrates  are  more  quickly  digested  and  metabolised  in  the 
morning,  while  the  albumens,  on  the  contrary,  are  more  slowly  dealt 
with  ? 

We  know  why  the  rise  of  urea  is  slow  and  less  marked  after 
breakfast;  it  is  but  a  single  instance  of  the  universal  law  that 
urea  falls  with  high  and  rising  uric  acid,  and  rises  with  low  and 
falling  uric  acid ;  that  in  the  coUsBmia  of  high  uric  acid,  circula- 
tion, digestion,  metabolism,  and  combustion  are  all  slowed  down, 
and  neither  albumens,  carbohydrates  nor  fats  are  quickly  digested 
or  metabolised. 

We  have  seen  in  fig.  61  that  sugar  follows  uric  acid,  being  high 
when  it  is  high  and  low  when  it  is  low,  and  in  this  respect  it  exactly 
follows  another  urinary  product  of  defective  combustion — albumin. 
This  also  is  high  when  uric  acid  is  high  and  low  when  it  is  low ;  and 
we  have  seen  in  the  previous  chapter  that  by  controlling  the  uric 
acid  we  can  control  the  albumin,  and  that  as  we  bring  down  the 
albumin  up  goes  the  product  of  its  final  metabolism,  the  urea. 

Albumin  and  sugar,  then,  are  the  indices  of  incomplete  com- 
bustion, and  that  is  the  reason  they  move  together  and  in  the 
opposite  direction  to  urea,  which  is  the  index  of  complete  com- 
bustion. 

But  as  we  have  seen  in  the  previous  chapter,  albumin  in  Bright's 
disease  is  like  sugax  in  diabetes,  always  more  after  breakfast  in  the 
morning  than  after  other  meals  later  in  the  day ;  but  if  this  rise  of 
albumin  after  breakfast  is  due  to  increased  absorption  of  albumens 
from  an  empty  digestive  canal,  why  is  it  that  urea  is  lowest  at  that 
time  and  rises  less  than  after  other  meals  ?  For,  as  a  rule,  and  as  I 
have  shown  in  my  figures  in  **  Diet  and  Food,**  urea  is  the  index  of 
digestibility  and  of  the  rapidity  of  digestion  and  absorption,  so  that 
we  are  landed  in  a  contradiction. 

There  is  only  one  explanation  that  will  relieve  us  of  this  contra- 
diction and  meet  all  the  facts  of  the  case ;  albumin  we  know  is  a 
product  of  defective  combustion,  hence  it  rises  and  falls  with  the 
uric  acid  in  the  blood  and  urine,  and  urea  moves  in  the  opposite 
direction. 

Sugar  bears  exactly  the  same  relation  to  uric  acid  because  it  is 
also  a  product  of  defective  combustion.  Are  we  to  believe  that  in  the 
absorption  of  a  food  like  bread  the  carbohydrates  are  taken  up  four 
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times  as  quickly  after  breakfast  as  after  any  other  meal,  while  the 
albumens  which  surround  them  are  not  only  not  taken  up  more 
quickly  but  actually  more  slowly?  or  are  we  to  believe  the  only  com- 
plete explanation  of  all  the  facts,  that  sugar  is  high  in  the  morning 
just  as  albumin  is  high  and  urea  low,  because  uric  acid  is  high,  and 
because  uric  acid  collaemia  causes,  as  we  can  also  see  for  ourselves, 
defective  capillary  circulation,  nutrition  and  combustion  throughout 
the  whole  body  in  the  morning  hours? 

Dr.  Kraus  goes  on  (previous  reference) :  *'  A  similar  fact,  in  the 
contrary  sense,  is  the  paradoxical  diminution  of  glycosuria  connected 
with  gastro- intestinal  troubles  (von  Noorden),  where,  with  equal 
amounts  of  carbohydrates  in  the  food,  less  glucose  appears  in  the 
urine,  the  result  of  diminished  digestion  and  diminished  and  retarded 
resorption.** 

I  have  quoted  the  passage  in  full,  but  it  certainly  seems  to  me  to 
be  by  no  means  a  similar  fact,  but  one  of  the  very  opposite  meaning, 
for  if,  as  I  have  always  insisted  it  should  be,  urea  is  estimated  along 
with  sugar  we  shall  at  once  see  an  important  difference  between  the 
rise  of  sugar  after  breakfast  and  the  fall  of  sugar  which  takes  place  in 
conditions  of  diminished  absorption  of  foods  from  gastro-intestinai 
disturbance  and  dyspepsia. 

For,  as  I  have  over  and  over  again  pointed  out,  in  diabetes  if  we 
irritate  the  stomach  or  intestines,  or  allow  any  food  to  upset  them, 
or  give  opium,  which  diminishes  appetite  and  the  taking  of  food, 
sugar  and  urea  fall  together^  that  is,  they  move  in  the  same 
direction. 

But  we  have  seen  that  in  the  case  of  breakfast,  sugar  and  urea 
move  in  opposite  directions :  the  sugar  rises  more  quickly  than  usual, 
while  the  urea  rises  more  slowly  than  usual. 

It  is  clear,  then,  that  the  rise  of  sugar  in  the  urine  after  breakfast 
is  not  due  to  increased  absorption  of  sugar  into  the  system  but  to 
diminished  combustion  in  the  system ;  later  in  the  day,  with  four  to 
twenty  times  the  amount  of  bread  taken,  the  absorption  of  carbo- 
hydrates is  no  doubt  far  larger  in  the  given  time;  but  now  the 
collaemia  has  diminished,  the  capillary  reflux  has  quickened,  circu- 
lation, nutrition  and  combustion  have  improved,  the  fires  of  life  burn 
up  brightly,  and  there  is  no  sugar  left  uncom busted,  no  glycsemia 
and  no  glycosuria. 

The  completeness  of  the  parallelism  between  albuminuria  and 
glycosuria  here  brought  out  will  not  escape  notice,  and  we  are  at 
once  provided  with  an  index  of  the  cause  of  their  fluctuations,  for 
changes  in  their  excretion  which  are  due  to  defective  combustion 
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move  in  the  opposite  direction  to  urea,  while  those  which  are  merely 
due  to  differences  of  absorption  of  food  move  in  the  same  direction 
with  it.  Water,  a  result  of  free  capillary  circulation,  and  urea, 
a  product  of  complete  combustion,  move  in  the  opposite  direction 
to  uric  acid .  Albumen  and  sugar,  products  of  deficient  circulation 
and  defective  combustion,  move  in  the  same  direction  with  it. 

Dr.  Kraus  goes  on  to  point  out  that  the  facts  above  mentioned 
show  the  importance  of  not  merely  regulating  diet  as  to  quantity 
and  quality,  but  also  in  reference  to  time  of  day. 

He  remarks  that  it  is  only  in  mild  cases  of  diabetes  that  such 
regular  fluctuations  are  met  with ;  but  if  my  explanation  of  the  facts 
is  correct  the  indication  for  treatment  applies  to  all  cases,  for  in  all 
combustion  is  at  its  worst  in  the  morning  houfs ;  but  in  bad  cases 
there  is  more  uric  acid,  and  coUsBmia  is  severe  nearly  all  day,  so 
that  changes  are  less  evident  though  probably  still  there. 

I  am  interested  to  see  also  that  Erehl  {Gentralbl,  fUr  innere 
Med.,  1897,  No.  40)  found  in  some  experiments  he  made  on  students 
at  Jena  that  five  had  glycosuria  out  of  fourteen  who  drank  beer  in 
the  morning,  but  out  of  nineteen  who  drank  it  in  the  evening  only 
one  had  glycosuria. 

Here  is  an  almosb  exact  reproduction  of  the  experiment  I 
proposed  to  make  in  a  previous  chapter  with  a  test  meal  of 
albumens  in  cases  of  defective  combustion  bordering  on  Bright's 
disease.    The  worse  the  combustion  the  slower  the  rise  of  urea. 

No  doubt  the  capillary  reflux  would  have  been  found  slower  and 
the  blood  pressure  higher  in  the  five  students  who  had  glycosuria 
than  in  the  nine  who  had  none. 

The  record  also  shows  that'  combustion  can  be  directly  tested 
both  with  sugar  and  albumen,  and  thus  the  direction  in  which  it  is 
most  likely  to  fail  can  be  predicted,  so  that  prevention  may  be 
improved  and  made  more  precise.  And  in  patients  with  slow 
capillary  reflux  we  may  be  able  in  this  way  to  tell  several  years 
beforehand  whether  their  defective  combustion  will  eventually  affect 
the  albumens  or  the  sugars  or  both,  while  the  defective  combustion 
of  fats  so  common  in  middle  life  (when  the  reteiltion  period  of  good 
nutrition  is  coming  to  an  end  and  the  coUsBmia  of  declining  life  is 
establishing  itself — see  chapter  v.)  speaks  for  itself  in  the  form  of 
obesity.  It  may  be  said  that  uric  acid  is  itself  a  product  of  defective 
combustion,  and  therefore  moves  with  other  similar  products  (albu- 
min and  sugar)  but  everything  (diet  or  drug)  that  clears  the  blood  of 
uric  acid  improves  combustion  and  raises  urea  even  in  physiology. 

The  action  of  mercury,  as  some  think,  on  the  liver  is  not  peculiar 
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to  mercury  nor  specially  on  the  liver,  for  it  is  a  result  of  clearing  the 
general  circulation  of  uric  acid,  and  the  same  effect  is  produced  by 
a  dose  of  uric  acid  itself  or  by  caffein  or  theobromin,  or  more 
slowly  by  the  uric-acid-free  diet,  and  the  only  factor  common  to  all 
these  is  diminished  uric  acid  in  the  circulation.  Mercury,  uric  acid 
and  the  zanthins  clear  it  directly  by  uric  acid  filter  action,  diet 
indirectly  and  slowly  by  diminishing  introduction.  Mercury  has  no 
special  action  on  the  liver,  it  frees  the  capillaries  all  over  the  body ; 
caffein  does  the  same  or  uric  acid  itself,  and  this  whether  injected 
into  the  circulation  or  swallowed. 

Some  say  that  carbohydrates  congest  the  liver  and  cause  an 
increase  of  uric  acid  and  all  other  products  of  defective  combustion. 
It  is  easy  to  show  that  this  is  not  so,  for  there  is  more  carbohydrate 
in  the  uric-acid-free  diet  than  in  ordinary  diet,  and  yet  the  former 
always  diminishes  the  output  of  uric  acid  in  relation  to  urea, 
and  often  suffices  to  cure  mild  cases  both  of  albuminuria  and 
glycosuria  without  the  use  of  any  drugs  (see  cases  in  this  and 
previous  chapter,  also  fig.  73). 

I  shall  now  show  ^that  salicylates,  which  clear  the  blood  of 
uric  acid  by  effecting  its  elimination,  are  also  very  useful  in  glycos* 
uria  and  diabetes,  just  as  we  have  seen  in  chapter  viii.  that  they 
are  useful  in  preventing  collsemia  and  fatigue ;  for  a  favourable 
record  of  results  of  their  use  in  glycosuria  and  diabetes,  see  paper 
by  Dr.  B.  T.  Wilhamson,  British  Medical  Journal,  1901,  vol.  i., 
p.  760. 

Mary  A.  D.,  aged  55. — An  out-patient  at  the  Royal  Hospital  in 
January,  1888.  Complains  of  thirst  and  irritation  of  vulva.  Urine 
pale  amber,  1020;  3-2  per  cent,  sugar.  Alkalies  and  nux  vomica 
no  effect.  After  four  weeks  of  salicylate,  urine  1014,  with  no  sugar. 
Drinks  much  less.  Salicylate  left  off,  and  in  two  weeks  urine  1020 
and  3  per  cent,  of  sugar,  and  again  salicylate  reduced  it  to  1011  and 
no  sugar. 

Mrs.  C,  aged  45.— May,  1888.  Urine  1032—1040,  containing 
5  per  cent,  sugar.  Put  on  salicylate,  and  in  seven  days'  time  the 
urine  was  1035  and  2*5  per  cent,  sugar.  Treatment  continued,  and 
two  weeks  later  urine  dark  amber,  1030,  and  only  '5  per  cent,  of 
sugar.     Drinks  much  less. 

I  then  altered  her  diet ;  left  off  the  excess  of  meat  she  was 
taking,  and  put  her  on  milk,  fruit,  and  vegetables,  and  so  long  as 
she  took  the  salicylate  these  did  not  increase  the  sugar,  except  on 
one  occasion  when  it  reached  1-6  per  cent.  She  found  that  potatoes 
were  worse  than  other  vegetables,  and  produced  diuresis  (probably 
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from  the  large  amouQt  of  alkali  fchey  contain  interfering  with  the 
action  of  the  salicylate,  see  fig.  8).  She  attended  for  many  months, 
the  sugar  in  spite  of  the  ahove  diet  keeping  about  1  per  cent. 

Her  husband  then  left  the  district  in  search  of  work,  but  a  year 
later  (October,  1889)  she  came  back  asking  for  more  of  the  medicine 
which  had  done  her  so  much  good.  She  is  paler,  and  has  wasted 
considerably  since  last  seen  in  1888.  Urine  is  now  1030  :  contains 
5*7  per  cent,  of  sugar,  urea  1*5  per  cent.,  and  uric  acid  *08736  per 
cent.,  uric  acid  to  urea  1 — 17,  urea  to  sugar  1 — 3*8,  a  large  excre- 
tion of  uric  acid,  and  no  doubt  coUsBmia  contemporaneous  with 
glycosuria.  Fourteen  days  later,  after  a  course  of  salicylate,  the 
urine  only  contained  '6  per  cent,  of  sugar. 

November,  1890. — Returned  again  after  considerable  absence, 
and  again  salicylates  reduced  her  sugar  in  a  week  to  2*5  per  oent. 
She  was,  however,  upset  by  home  troubles,  and  could  not  take  h^ 
medicine  or  attend  regularly. 

February  16, 1891.— Took  her  into  the  Royal  Waterloo  HospitaL 
No  drugs  except  a  little  dilute  phosphoric  acid,  a  little  sal  volatile 
for  feelings  of  "  weakness  and  sinking  *'  (patient  probably  indulges 
in  alcohol  at  home  for  these  feelings).  Urine  of  twenty-four  hours 
990  cc,  1046.  Sugar  7*1  per  cent.,  urea  1*6  per  cent.,  uric  acid 
•06720  per  cent.  Uric  acid  to  urea  1 — 23.  Urea  to  sugar  1 — 4*4. 
Total  sugar  2*4  oz. 

Here  we  see  very  clearly  what  I  believe  occurs  in  sJl  cases,  a 
progressive  increase  of  sugar,  together  with  increasing  debility  as 
time  goes  on. 

The  first  slackening  of  combustion  causes  eventually  debility, 
and  debiUty  of  that  most  important  muscle,  the  heart,  causes  a 
constant  increase  in  the  defect  of  combustion,  even  if  the  coUaemia 
factor  does  not  also  increase. 

Here  we  have,  just  as  we  have  already  seen  in  Bright's  disease, 
a  vicious  circle — defective  combustion,  heart  weakness,  increased 
defective  combustion,  increased  heart  weakness,  and  so  on,  steadily 
downward. 

Here  also,  just  as  in  Bright's  disease,  the  onset  of  the  disease 
means  coUaemia,  intensified  by  heart  weakness  or  failure;  hence 
the  origin  of  diabetes,  just  as  of  Bright's  disease,  in  pregnancy, 
associated  no  doubt  with  some  absolute  or  relative  heart  failure  (see 
case  of  Jane  B.,  to  be  mentioned  later) ;  hence  in  diabetes  just  as  in 
Bright's  disease  we  have  not  only  to  clear  up  the  primary  collamia, 
but  have  also  to  save  and  strengthen  the  heart  muscle  by  every 
means  in  our  power. 
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On  February  26,  after  ten  days  on  salicylates,  urine  was  1335  oo., 
1034,  urea  1*5  per  cent.,  sugar  3*6  per  cent.  Urea  to  sugar  1—- 2*4. 
Total  sugar  1*6  oz.  Salicylates  had  here  reduced  the  total  sugar, 
and  had  also  reduced  it  relatively  to  the  urea,  which  is  the  safest 
guide  of  all. 

She  remained  in  for  several  weeks,  during  which  the  sugar  was 
reduced  to  2  per  cent,  or  less,  with  the  relation  of  urea  to  sugar 
1—1*2,  Patient,  however,  became  unruly,  dissatisfied  and  dis- 
obedient, possibly  owing  to  alcohol  and  stimulants  being  cut  off, 
and  took  her  discharge* 

During  the  first  part  of  her  time  in  hospital  she  was  men- 
struating, and  this  appeared  to  increase  the  feelings  of  sinking  and 
faintness,  as  it  doubtless  also  lowered  the  acidity,  produced  increase 
of  oollssmia,  and  also  interfered  with  the  full  action  of  the  salicy- 
lates. 

Jane  B.,  aged  33,  November,  1888. — Complaints  of  weakness 
and  languor ;  drinks  all  day  long  and  passes  much  water,  especially 
during  last  two  months.  She  first  noticed  excessive  thirst  about 
eighteen  months  ago,  the  time  of  commencement  of  her  last  preg- 
nancy (see  previous  remarks).  Urine  pale  amber,  1043,  urea  '6  per 
cent.,  uric  acid  -02016  per  cent.,  sugar  10  per  cent.  Uric  acid  to 
urea  1 — 30,  urea  to  sugar  1 — 17.  She  was  given  some  instructions 
about  diet  and  put  on  alkalies  and  nux  vomica.  These  did  no 
good,  and  at  the  end  of  a  week  sugar  was  still  10  per  cent. 

December  1. — She  was  put  on  salicylate,  and  told  to  try  and 
estimate  the  quantity  of  water  in  twenty-four  hours. 

December  8. — Urine  1040 ;  sugar  9  per  cent. 

December  16. — Passed  twenty  pints  of  urine  yesterday ;  thinks 
she  has  passed  considerably  more  than  this.  Urine  1042.  Sugar 
8  per  cent.    Urea  to  sugar  1—12. 

After  this  sugar  fell  steadily  to  7  per  cent.,  with  relation  to 
urea  1 — 8*7,  and  she  began  to  gain  weight  and  get  more  colour. 

In  April,  1889,  during  my  absence,  salicylate  was  stopped  and 
nux  vomica  and  alkalies  repeated;  the  mixture  made  her  worse, 
and  she  threw  it  away  after  two  or  three  doses.  (It  is  a  remarkable 
fact  that  patients  with  glycosuria  or  diabetes  say  that  alkalies  make 
them  worse  and  acids  make  them  feel  better.  The  former  increase 
but  the  latter  diminish  collsBmia.) 

She  did  not  come  again  till  August  17,  when  she  was  obviously 
worse — pale,  feeble  and  with  quick  pulse.  No  urine  brought ;  given 
salicylate  again. 

August  24, 1889. — ^Better  and  less  thirst ;  when  thirst  is  great 
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nothing  under  two  pints  of  water  is  any  use.  Urine  to-day  1040, 
sugar  10  per  cent. 

In  September  urine  had  fallen  to  ten  pints  a  day,  sugar  6  per 
cent.,  and  ured  to  sugar  1 — 6;  and  at  the  end  of  this  month 
sugar  was  5*5  per  cent,  and  urea  1 — 5*5. 

In  October,  sugar  5  per  cent,  and  urea  to  sugar  1 — 5,  and  she 
got  oti  so  well  that  she  refused  to  leave  her  children  and  come 
into  hospital. 

The  urine  was  reduced  to  less  than  one-half  of  the  original 
amount,  and  the  peroenta.ge  of  sugar  to  one-half  also,  so  that  the 
total  sugar  was  reduced  to  one-fourth  of  the  original  quantity,  imd 
the  relation  of  urea  to  sugar  altered  from  1 — 17  to  1 — 5. 

She  improved  and  felt  better  in  every  way  while  taking  the  sail* 
cylate,  and  while  the  sugar  was  diminishing  she  steadily  increased 
in  weight. 

She  continued  to  attend  for  many  months  after  this,  and  so 
long  as  she  took  the  salicylate  did  well.  I  found  that  small  doses 
of  morphine  increased  its  effect,  and  gave  her  for  some  time  gr.  ^ 
in  pill  three  times  a  day.  By  this  means  sugar  was  reduced  to  4*5 
per  cent.,  and  on  one  occasion  to  3*5  per  cent.  But  unfortunately, 
in  the  spring  of  1890  there  was  a  change ;  she  again  became  preg- 
nant, and  this  produced  a  considerable  amount  of  vomiting;  this 
interfered  with  the  taking  and  action  of  the  salicylate,  and  she  went 
rapidly  down  hill.  She  still  obstinately  refused  to  come  in,  and  soon 
ceased  to  attend.  My  last  note  is  dated  October  7,  1890,  when  she 
was  much  weaker  and  worse,  and  salicylate  had  been  left  off  for 
some  time  and  bismuth  and  other  treatment  of  symptoms  made  use 
of.  As  she  refused  to  come  in,  in  spite  of  all  I  could  say,  nothing 
more  could  be  done,  and  I  fear  that  she  soon  died. 

The  case,  however,  illustrates  well  the  power  of  salicylates  in 
severe  diabetes ;  and  I  have  no  doubt  that  the  drug  prolonged  her 
life  by  at  least  two  years,  as  when  I  first  saw  her  I  did  not  expect 
her  to  live  a  month,  and  but  for  her  unfortunately  again  becoming 
pregnant  (which  is  in  itself  strong  testimony  to  the  improvement  in 
her  condition)  still  better  results  might  have  been  obtained. 

With  regard  to  the  patient's  history  and  the  fact  that  her  dia- 
betes probably  originated  in  a  pregnancy,  we  have  seen  that  in  her 
last  pregnancy  she  had  considerable  vomiting  and  then  got  much 
worse,  and  I  think  that  in  her  former  pregnancy  there  was  vomiting 
also,  and  the  diabetes  originated  in  the  severe  coUaemia  and  heaji 
failure  thus  produced.  In  this  case  almost  every  word  written 
in  the  last  chapter  with  regard  to  the  causation  of  albuminuria  in 


Digitized  byLjOOQlC 


GLYOOSUBIA   AND  DIABETES  MELLITUS  641 

pregnancy  would  apply  equally  well  to  the  causation  of  this  dia- 
betes; only  in  the  one  case  the  defective  combustion  affe9ted  the 
starches  and  sugars,  in  the  other  the  albumens,  and  in  some  inter- 
mediate cases  as  we  know  it  may  afifect  both,  or  now  one  and  now 
the  other  alternately.  I  think  that  if  this  patient  had  had  normal 
pregnancies  free  from  vomiting,  which  increased  both  coUsemia  and 
heart  failure,  she  might  have  been  alive  still  and  possibly  never  have 
had  diabetes.  So  that  if  Bright's  disease  is  collsemia,  plus  cold^  plus 
heart  failure,  diabetes  is  also  coUaemia  plus  heart  failure,  both  these 
conditions  tending,  as  we  have  seen,  to  produce  congestion  of  the 
liver,  the  chief  pathological  change  met  with  in  diabetes. 

Another  case  is  that  of  Winifred  H.  F.,  aged  8  years,  who  was 
admitted  into  the  Eoyal  Waterloo  Hospital,  January  22,  1891. 

Complained  of  thirst  and  nocturnal  urination ;  pale,  wasted ; 
weight  2  St.  5  lb.     Some  increase  of  liver  dulness,  and  constipation. 

Urine  2,220  cc,  pale  amber,  1040.  Sugar  5*5  per  cent.,  uric  acid 
to  urea  1 — 33.  (No  excess  of  uric  acid  [?]  due  to  phosphoric  acid 
given  as  a  drink.)  Urea  to  sugar  1—5-5,  urea  per  lb.  10*3  gr.  She 
was  put  on  diabetic  diet ;  no  drugs  except  a  little  dil.  phosphoric 
acid. 

The  sugar  fell  to  5  per  cent,  and  then  to  4'1  per  cent.,  but  urea 
fell  very  considerably  also,  and  on  February  9  it  was  only  4-6  gr.  to 
lb.  Diet  here  was  interfering  seriously  with  nutrition,  and  though 
sugar  fell,  urea  fell  more  ;  very  different  from  what  had  occurred  in 
the  previous  case  with  salicylate  (see  also  previous  remarks  on  rela- 
tive movements  of  urea  and  sugar). 

She  was  given  some  salicylate,  but  it  unfortunately  upset  the 
stomach  and  made  the  failure  of  nutrition  greater ;  sugar  and  urea 
both  falling  considerably.  Her  pulse  on  several  occasions  was  rela- 
tively slow,  showed  considerable  high  tension  and  occasional  inter- 
missions. 

The  salicylate  was  therefore  stopped,  and  she  was  given  two 
pints  of  milk  and  some  brandy.  She  had  previously  been  taking 
food  (diabetic  diet)  badly ;  but  she  liked  the  milk  and  began  to 
improve  on  it,  and  urea  and  sugar  both  increased. 

February  12. — When  urea  got  back  to  9  gr.  or  10  gr.  per  lb.  and 
sugar  to  5  per  cent,  salicylate  was  again  given  in  small,  slowly 
increasing  doses.  Both  urea  and  sugar,  however,  continued  to 
increase,  though  on  February  18  urea  was  to  sugar  1 — 3*2,  and 
on  the  19th  1—3,  and  on  the  21st  1  to  2-9,  and  on  the  24th 
1  to  2-3. 

Salicylates  now  apparently  caused  some  dyspepsia  and  diarrhoea, 
41 
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and  all  drugs  were  therefore  stopped,  and  on  February  28  urea  was 
to  sugar  1 — 3*3.  It  looked,  therefore,  as  if  the  salicylate  had  had 
some  effect  in  lessening  the  sugar  relatively  to  the  urea. 

March  2. — Slight  rise  of  temperature,  and  sugar  fell  in  conse- 
quence, the  urea  relation  being  1 — 2'2. 

Salicylate  was  begun  again,  gr.  vii.  four  times  a  day,  but  again 
diarrhoea  followed  its  use  and  some  tr.  opii  was  given. 

March  4. — Urea  to  sugar  1 — 31 ;  salicylate  had  not  begun  to  act. 

March  5.— 1—3. 

March  7.— 1—2-3. 

March  12. — Opium  stopped.  Given  codeina  gr.  J  three  times 
a  day,  and  salicylate  gr.  x.  four  times  a  day;  urea  to  sugar  1 — 2-2, 

March  18. — Bather  more  languid.  Codeina  stopped  and  liq. 
morph.  hydroch.  nxx.  given  four  times  a  day  with  the  salicylate. 

March  26. — Going  on  much  the  same,  but  there  is  occasionally 
some  vomiting,  and  the  diarrhcBa  has  not  completely  ceased.  Urea 
to  sugar  1 — 2'2.  Total  urea  739  gr.,  or  22  gr.  per  lb.  She  is  now 
taking  a  considerable  quantity  of  milk  and  is  not  kept  on  strict  dia- 
betic diet,  as  it  was  found  that  she  took  this  badly;  urea  diminished, 
and  she  got  into  a  lethargic  condition,  which  disappeared  as  the  diet 
improved. 

March  27. — Some  diarrhcBa  again,  so  salicylate  and  morphine 
stopped. 

March  31. — No  diarrhcsa  or  vomiting ;  given  codeina  gr.  J  three 
times  a  day. 

April  4. — On  codeina;  temperature  raised  to  lOP  F.  Takes 
badly  and  has  some  nausea ;  urea  to  sugar  1 — 2*5  (effect  of  fever), 
but  urea  has  fallen  to  540  gr.,  16  gr.  per  pound. 

April  6. — Not  so  well ;  very  drowsy,  especially  in  the  morning 
after  breakfast,  when  she  falls  asleep  and  does  not  wake  for  several 
hours.  Takes  badly,  some  nausea.  All  drugs  stopped,  milk  in- 
creased to  3  pints,  brandy  2  oz. 

April  9. — Better  and  brighter  much  ;  takes  better,  but  urine 
has  increased  in  quantity  and  specific  gravity.  Salicylate  and 
morphine  mixture  repeated. 

She  died  on  April  19  (while  I  was  away  for  a  holiday)  with 
some  symptoms  of  diphtheria,  and  another  child  in  the  ward  had 
a  suspicious  throat  and  was  isolated. 

Permission  for  a  post-mortem  examination  could  not  be  obtained, 
so  the  exact  nature  of  the  case  remains  in  doubt.  There  was  no 
optic  neuritis,  and  such  vomiting  as  occurred  seemed  to  be  the 
result  of  drugs  rather  than  of  any  central  cause.  The  only  physical 
sign  was  a  moderately  well  marked  increase  of  liver  dulness. 
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As  to  drugs,  the  salicylates  on  several  oocasions  reduced  the 
sugar  relatively  to  the  urea,  and  that  without  in  any  way  reducing 
the  urea. 

The  codeina  diminished  both  urea  and  sugar  {i,e,,  it  diminished 
appetite,  digestion  and  absorption) ;  but  the  salicylate  diminished 
the  sugar  relatively  to  the  tirea  {i.e.,  it  increased  the  combustion). 
On  one  occasion  the  codeina  appeared  to  cause  drowsiness. 

Diabetic  diet  was  an  absolute  failure,  causing  a  great  fall  of 
urea  and  producing  a  lethargic  condition  which  would  no  doubt 
have  been  fatal  if  the  diet  had  not  been  improved;  possibly  diet 
was  begun  too  suddenly.  This  is  in  complete  accord  with  the 
observation  of  Hirschfeld  {Deutsch.  ined.  Woch.y  June  27,  1895) 
that  inanition  is  the  cause  of  the  coma  in  diabetes;  and  my  own 
observation  decidedly  leads  me  to  agree  with  him,  for  I  have  in 
several  other  cases  noted  the  approach  of  such  conditions  along 
with  a  marked  fall  in  urea,  and  if  I  could  run  up  the  urea,  as 
above,  by  increasing  the  milk,  I  appeared  to  be  able  to  ward  off 
the  coma.  It  has  also  been  pointed  out  by  Maurel  {Bull,  gen,  de 
Therapeutique,  1897)  that  milk  diet  wards  off  both  the  gangrene 
and  coma  of  diabetes.  In  such  cases  it  is  obviously  of  the  greatest 
importance  to  examine  the  urea ;  anything  that  interferes  with  the 
taking  and  digestion  of  food  will  reduce  both  sugar  and  urea,  but 
this  is  not  a  curative  action.  Salicylate  reduced  the  sugar  rela- 
tively to  the  urea,  and  the  child  fully  held  her  own  while  taking 
it.  Unfortunately,  however,  it  appeared  to  produce  some  nausea 
and  diarrhoea. 

In  an  interesting  paper  in  the  British  Medical  Journal ^  1903, 
vol.  ii.,  p.  1630,  Dr.  J.  E.  H.  Sawyer  points  out  that :  **  In  diabetic 
coma  the  bodily  temperature  is  nearly  always  subnormal."  He  also 
shows  that  the  subnormal  temperature  is  not  the  result  of  the 
excretion  of  sugar,  as  it  does  not  vary  with  the  quantity  of  sugar. 
He  finds  also  a  subnormal  temperature  in  uraamia.  It  is  not 
difficult  to  see  that  excess  of  uric  acid  in  the  blood  and  falling 
urea  may  easily  account  for  subnormal  temperature  in  diabetic 
coma,  and  I  should  expect  that  the  temperature  would  be  found  to 
vary  with  these  things  and  not  with  the  sugar,  for  though  I  have 
shown  that  uric  acid  and  sugar  rise  and  fall  together,  this  is  only 
true  so  long  as  digestion  is  fair  and  the  supply  of  sugar  good  ;  once 
let  appetite  and  digestion  fail,  as  they  do  in  coma,  then  the  sugar  will 
fall  along  with  the  urea,  and  for  the  same  reason,  and  sugar  and 
uric  acid  will  move  in  opposite  directions. 

Therefore,  though  the  coma  is  proportional  to  the  collaemia  and 
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its  results,  the  high  blood  pressure  and  the  fall  of  urea,  it  is  not  here 
proportional  to  the  sugar. 

I  shall  also  give  the  notes  of  a  case  in  which  salicylates  given 
along  with  small  doses  of  calomel  eventually  acted  well,  though  at 
first  they  appeared  to  fail. 

W.  n.,  aged  36.  Admitted  under  my  care  in  the  Metropolitan 
Hospital,  January  18,  1893.  Complains  of  increase  of  appetite  one 
month  and  increase  of  thirst  two  weeks. 

His  father  is  alive  and  well,  but  suffers  from  lumbago  and  piles 
occasionally. 

His  mother  has  "  rheumatics  '*  in  the  hands.  He  has  five  sisters, 
who  are  well. 

Patient  has  not  had  any  fevers,  not  even  the  influenza. 

His  tongue  is  slightly  red  at  the  tip  and  edges,  but  not  specially 
clean. 

His  bowels  are  constipated. 

There  are  no  physical  signs. 

January  19. — Weight,  92  lb.  10  oz.  Put  on  a  modified  diet, 
gluten  bread.  Milk  2  pints  and  imperial  drink  without  sugar.  No 
potatoes,  bread  or  sugar. 

January  22.— Urine,  74  oz. ;  specific  gravity  1035.  Acid.  No 
albrunin.  Sugar,  3*1  per  cent.  =  1,059  gr. ;  urea,  2*4  per  cent.  =  819 
gr. ;  relation,  1 — 1*2. 

January  24. — Bowels  opened  by  mist.  sennsB  co.  Thirst  is 
rather  less. 

January  28. — Sodii  salicyl.  gr.  xv.,  with.  aq.  menth.  pip.,  given 
every  six  hours.     Weight,  103  lb. 

February  1. — Urine,  58  oz. ;  specific  gravity  1036 ;  sugar,  3*1 
per  cent.  =  830  gr. ;  urea,  2-6  =  696  gr. ;  relation,  1 — 111. 

The  salicylate  appears  to  cause  some  nausea,  and  he  is  not 
taking  his  food  so  well.    Try  to  take  the  salicylate  in  powder. 

February  4. — Urine,  56  oz. ;  sugar,  1-4  per  cent.  =  361  gr. ; 
urea,  2*4  per  cent.  =  620  gr: ;  relation,  1— 0-58.  Weight,  103  lb. 
8  oz.  . 

Appetite  still  bad,  so  salicylate  was  stopped  and  iodide  of  sodium 
gr.  vii.  given  in  place  of  it  three  times  a  day. 

Here  we  see  again  that  the  sugar  has  fallen  greatly  down  to 
almost  one-third  of  the  amount  on  January  22,  but  urea  has  also 
fallen  by  as  much  as  200  gr.,  and  we  know  that  this  was  due  to 
deficient  income  of  food  from  nausea  and  loss  of  appetite,  and  if 
we  add,  say,  200  gr.  to  the  sugar  on  this  account,  the  relation  would 
come  out  nearly  1 — 1,  or  close  to  what  it  was  on  February  1. 
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February  8. — Urine,  98  oz. ;  urea,  2*1  per  cent.  =  960  gr. ;  sugar, 
2'0  =  905  gr. ;  relation,  1 — 0*95.     Iodide  increased  to  gr.  x. 

February  10.— Urine,  80  oz. ;  urea,  2*4  per  cent.  =  837  gr. ;  sugar, 
3-1  per  cent.  =  1,145  gr. ;  relation,  1— 1-3.     Weight,  103  lb.  8  oz. 

February  14.— Iodide  left  o£f,  and  salicylate  again  given  in 
different  form. 

February  15. — Urine,  90  oz. ;  urea,  2-4  per  cent.  =  997  gr. ;  sugar, 
3-3  per  cent.  =  1,372  gr. ;  relation,  1 — 1-3. 

February  18. — Urine,  94  oz.,  specific  gravity,  1037  ;  urea,  2*7  per 
cent.  =  1,130  gr. ;  sugar,  26  per  cent.  =  1,088  gr. ;  relation,  1 — -96. 
Weight,  105  lb.  6  oz. 

February  22. — Urine,  86  oz.,  specific  gravity,  1031 ;  urea,  2-3 
per  cent.  =  913  gr. ;  sugar,  2*5  per  cent.  =  993  gr. ;  relation,  1 — 1 
(nearly). 

February  25. — Urine,  102  oz.,  specific  gravity,  1036 ;  urea,  2*3 
per  cent.  =  1,082  gr. ;  sugar,  2*9  per  cent.  =  1,365  gr. ;  relation, 
1—1-2.     Weight,  106  lb. 

Here,  again,  though  the  salicylate  at  first  reduced  the  sugar 
relatively  to  urea,  the  improvement  was  not  maintained. 

Liq.  morph,  hydrochlor.  ntxii.  was  added  to  each  dose  of  the 
mixture. 

March  1. — Urine,  46  oz. ;  urea,  2*7  per  cent.  =  572  gr. ;  sugar, 
1-2  per  cent.  =  254  gr. ;  relation,  1 — -44.    Weight,  106  lb.  4  oz. 

Here,  again,  a  great  diminution  of  sugar,  but  also  a  great  fall  of 
urea,  and  no  doubt  the  salicylate  and  the  morphine  upset  appetite 
and  digestion  and  accounted  for  this. 

March  8. — Urine,  71  oz.,  specific  gravity,  1032;  urea,  2-0  per 
cent.  —  710  gr. ;  sugar,  20  per  cent.  —  710  gr. ;  relation,  1 — 1. 

March  10. — Urine,  73  oz.,  specific  gravity,  1024 ;  urea,  2-2  per 
cent.  =-  791  gr. ;  sugar,  -8  per  cent.  —  287  gr. ;  relation,  1 — -36. 
Weight,  106  lb.  8  oz. 

Here  is  some  improvement,  and,  as  urea  is  rising,  it  is  probably 
due  to  the  drugs. 

March  14. — Urine,  64  oz.,  specific  gravity,  1025 ;  urea,  2-7  per 
cent.  =  797  gr. ;  sugar,  -5  per  cent.  —  147  gr.  ;  relation,  1 — '19. 
Allowed  a  small  bit  of  toasted  bread  twice  a  day. 

March  17. — Urine,  70  oz.,  specific  gravity,  1023 ;  urea,  2*4  per 
cent.  =  776  gr. ;  sugar,  -75  per  cent.  =  241  gr. ;  relation,  1 — -3. 
Weight,  107  lb.  4  oz. 

March  24.— Weight,  108  lb.  8  oz. 

March  29. — Urine,  74  oz.,  specific  gravity,  1036 ;  urea,  2*4  per 
cent.  =  751  gr. ;  sugar,  33  per  cent.  —  1,127  gr. ;  relation,  1 — 1-6. 
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Toast  was  left  off  and  liquor,  pancreaticus  given,  also  calomel 
gr.  J  twice  daily. 

April  1. — Urine  62  oz. ;  urea,  27  per  cent.  =  773  gr. ;  sugar,  2-5 
per  cent.  =  716  gr. ;  relation,  1 — '9  ;  weight,  106  lb. 

April  11. — Has  had  vomiting  in  the  morning  since  6th.  Urine, 
44  oz. ;  urea,  35  per  cent.  =  711  gr. ;  sugar,  -6  per  cent.  — 101  gr. ; 
relation,  1 — -14. 

April  14.— Weight,  108  lb. 

April  19. — Urine,  64  oz.,  specific  gravity,  1026;  urea,  3*3  per 
cent.  =  822  gr. ;  sugar,  -7  per  cent.  =  174  gr. ;  relation,  1 — -21. 

April  22. — Has  had  some  pain  in  connection  with  the  sac  of 
a  femoral  hernia,  but  this  has  now  been  relieved  by  rest  and 
ice  locally.  Urine,  52  oz.,  specific  gravity,  1021 ;  urea,  21  per 
cent.  =  508  gr. ;  sugar,    15  per  cent.  =  20  gr. ;  relation,  1 — 03. 

April  26. — Urine,  44  oz.,  high  colour,  specific  gravity,  1030; 
urea,  3*8  per  cent.  =  671  gr. ;  sugar,  -4  per  cent.  =  81  gr.  ;  rela- 
tion, 1 — 1.     Weight,  104  lb.  12  oz. ;  given  claret,  J  ii. 

April  29. — Urine,  64  oz.,  specific  gravity,  1019 ;  urea,  2  per 
cent.  =  591  gr. ;  sugar,  -1  per  cent.  =  56  gr. ;  relation,  1 — 09. 

May  3. — Urine,  38  oz.,  specific  gravity,  1030;  urea,  3*4  per 
cent.  =  595  gr. ;  sugar,   03  per  cent.  =  ?  nil. 

Here  sugar  is  reduced  to  nil,  though  urea  is  as  high  as  at  last 
note.     Toast  allowed  again. 

Is  still  on  salicylate,  morphine,  calomel  and  iiq.  pancreaticus. 

May  6. — Urine,  48  oz.,  specific  gravity,  1029;  urea,  3'2  per 
cent.  =  708  gr. ;  sugar,  none ;  weight,  104  lb. ;  Iiq.  pancreatioos 
left  off. 

May  10. — Quantity  and  specific  gravity  as  at  last  note;  still 
no  sugar. 

May  13.— Weight  106  lb. 

May  19. — As  sugar  continued  to  be  absent  and  he  was  going 
on  well,  he  was  allowed  to  go  out,  taking  the  salicylate  mixture 
and  csdomel  with  him. 

August.— Attends  at  the  hospital  every  few  weeks  and  continues 
the  mixture  and  the  calomel  powders.  Sugar  remains  absent  and 
he  is  quite  holding  his  own. 

I  think  the  credit  of  this  improvement  remains  with  the  salicy- 
late and  calomel ;  the  Iiq.  pancreaticus  appeared  to  have  no  effect 
whatever ;  the  salicylate  and  morphine  also  appeared  to  account  for 
an  improvement  in  March. 

As  mentioned  in  a  previous  case,  morphine  helps  the  action  of 
a.  sahcylate,  and  I  believe  that  it  may  do  this  by  keeping  up  the 
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acidity  and  preventing  any  of  the  uric  acid  which  salicylates 
bring  through  the  blood  from  getting  into  combination  with  an 
alkali,  because  it  is  the  combination  of  uric  acid  with  an  alkali 
which  affects  the  circulation  and  does  all  the  harm  to  the  com- 
bustion. 

And  my  object  in  giving  calomel  was  just  the  same,  namely, 
to  keep  the  blood  clear  of  uric  acid  combined  with  an  alkali ;  and 
calomel  does  this  by  directly  combining  with  the  uric  acid  (see  fig.  17), 
and  it  appears  from  the  results  in  this  case  that  it  helps  the  action 
of  the  salicylate  more  than  the  morphine  does,  possibly  because  its 
effects  are  independent  of  acidity  ;  and  under  certain  conditions  the 
morphine  may  not  be  able  to  raise  the  acidity  (see  fig.  15). 

Considering  that  in  this  case  there  was  only  3*1  per  cent,  of 
sugar  to  begin  with  (though,  by  the  way,  this  was  on  diet),  I  should 
have  expected  a  more  decisive  result  with  salicylates  alone;  but 
their  partial  failure  was,  I  think,  largely  due  to  their  being  taken 
badly  and  producing  nausea  ;  when  they  do  this  they  are  no  use  in 
any  case.  They  are  also  no  use  when  there  is  nausea  or  vomiting 
from  other  causes  (see  case  of  Jane  B.).  I  believe,  because  there  is 
then  so  much  alkali  in  the  blood,  that  a  good  deal  of  the  uric  acid  is 
sure  to  combine  with  it. 

Still,  I  consider  that  given  along  with  acids  or  small  doses  of 
morphine  or  calomel,  the  salicylates  are  the  most  useful  drugs  we 
possess  for  the  treatment  of  these  troubles,  and  they  act  by  elimi- 
nating uric  acid,  and  so  clearing  the  blood  of  it.  I  have  often  seen 
the  sugar  greatly  reduced  by  opium  or  codeina,  but  they  have  also 
appeared  to  me  to  reduce  urea  very  considerably  at  the  same  time, 
while  with  the  best  action  of  the  salicylates  urea  rises. 

Frerichs  says  that  salicylates  reduce  sugar  by  interfering  with 
digestion,  but  in  several  of  my  cases  salicylates  not  only  greatly 
reduced  the  sugar  without  reducing  urea,  but  the  patients  steadily 
gained  weight  while  taking  them. 

In  my  paper  on  the  use  of  salicylates  in  diabetes  I  mentioned 
that  two  cases  had  been  reported  as  cured  by  them,  and  since  my 
paper  I  have  heard  from  others  who  have  followed  up  my  sugges- 
tions and  used  them  with  great  benefit  (see  Dr.  Mansel  Sympson, 
Practitioner,  August,  1891) ;  and  Dr.  Brooks,  of  Lincoln,  read  a 
paper  before  the  Lincoln  Medical  Society  in  1891,  "  On  the  Use  of 
Salicylates  in  Diabetes." 

To  illustrate  the  possible  relationship  between  diabetes  and  the 
uric  acid  headache,  I  will  now  give  a  few  notes  of  the  case  of 
Edith  R.,  aged  29,  single,  admitted  into  the  Royal  Waterloo  Hos- 
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pital  in  October,  1897.  She  complained  of  loss  of  weight  for  nine 
months.  Abdominal  pain  and  absence  of  menstruation  for  three 
months.  She  is  the  youngest  of  three,  having  two  brothers  older. 
Her  father  died  of  phthisis  at  the  age  of  47.  Her  mother  is  alive, 
but  has  always  suffered  from  bilious  headache.  The  patient  herself 
has  been  subject  to  bilious  attacks  with  headache  every  three  weeks 
since  childhood.  Her  tongue  is  red  and  clean.  Pulse  fast,  92.  The 
second  sound  of  the  heart  is  loud  at  the  right  base,  but  at  that  time 
I  had  no  means  of  accurately  estimating  capillary  circulation  and 
blood  pressure.  The  abdomen  was  slightly  distended  and  tender  all 
over ;  there  was  some  little  pain  in  the  left  inguinal  region.  The 
liver  dulness  was  full  large,  but  its  edge  was  not  felt.  Urine  on 
admission,  1040,  passes  from  80  to  100  oz.  per  day,  containing  7  to 
8  per  cent,  of  sugar. 

Unfortunately  she  was  only  in  hospital  for  a  short  time,  during 
which  she  was  gradually  got  on  to  diabetic  diet,  and  just  as  we  were 
going  to  watch  her  carefully  with  a  view  to  testing  the  action  of 
drugs  she  went  out,  as  her  family  had  left  London  for  the  North  of 
England  and  she  wished  to  follow. 

I  give  the  case  merely  for  the  history,  and  I  may  say  that  I 
have  had  another  similar  case  in  private,  in  which  a  lifelong 
migraine  was  followed,  later  in  life  than  in  the  above  case,  by 
diabetes. 

A  more  recent  case  of  the  same  sequence  is  that  of  M.  B., 
female,  aged  67,  ^nt  to  me  by  Dr.  Monro-Grier,  of  Mevagissey. 
Pulse  84 ;  capillary  reflux  8 ;  blood  pressure  150.  Subject  to  sick 
headaches  all  her  life.  Has  had  several  attacks  of  vertigo  and  one 
attack  of  temporary  coma.  Has  both  gout  and  rheumatism  in  her 
family,  and  her  mother  died  of  gall-stone.  Urine  1028,  pale  amber, 
minute  trace  of  albumin,  and  sugar  6  per  cent.  Urine  60 — 80  oz. 
per  diem.     Highest  specific  gravity  observed,  1035. 

Israel  W.,  aged  31,  admitted  into  the  Metropolitan  Hospital  in 
April,  1898.  He  made  the  usual  complaints  of  thirst  and  loss  of 
weight,  and  had  no  prominent  physical  signs  in  head,  chest,  or 
abdomen.  His  weight  on  admission  was  7  st.  11  lb.  8  oz.  Urine 
was  from  80 — 100  oz.  in  twenty-four  hours,  specific  gravity  1042, 
and  contained  from  35 — 40  gr.  of  sugar  to  the  ounce. 

His  capillary  circulation  was  slow,  his  blood  'pressure  high,  and 
his  left  radial  artery  measured  with  Oliver's  arteriometer  1*3  to 
1-4  mm.  The  first  sound  of  the  heart  was  long  and  the  second 
sound  loud  at  the  base  and  apex,  the  ordinary  signs  of  rather  high 
blood  pressure,  and  the  above  arterial  measurement  is  large, 
relatively,  as  the  patient  is  a  small  man. 
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He  was  put  on  diabetic  diet,  and  possibly  the  change  was  made 
too  suddenly,  as  he  lost  weight  considerably,  falling  to  7  st.  0  lb.  8  oz. 
in  the  first  few  weeks.  This  diet  reduced  the  urine  somewhat,  but 
he  was  still  passing  a  considerable  quantity,  containing  fully  30  gr. 
of  sugar  to  the  ounce.  He  was  now  put  on  the  following  treatment, 
the  alteration  on  to  which  was  made  gradually,  and  he  was  given 
salicylate  of  soda  gr.  xv.  three  times  a  day. 

Milk,  2  pints. 

Cheese,  2  oz. 

Mutton  or  fish,  2  oz. 

Four*  protene  diabetic  biscuits. 

Gluten  bread,  3  oz. 
No  tea  or  cofifee,  a  little  green  vegetable  with  salad  oil. 
It  was  my  intention  to  have  cut  off  all  animal  flesh,  thus  stop- 
ping as  far  as  possible  all  introduction  of  uric  acid,  but  the  patient 
was  very  fond  of  meat  or  fish,  and  lost  weight  if  they  were  further 
reduced  or  cut  off.  On  this  diet  the  patient  quickly  regained  the 
weight  lost,  and  the  water  "and  sugar  steadily  diminished,  so  that  in 
two  or  three  months  the  urine  was  about  60  oz.,  containing  about 

10  gr.  of  sugar  to  the  ounce,  a  total  excretion  of  600  gr.  of  sugar  in 
place  of  3,500  gr.  per  day.  The  same  treatment  was  continued, 
though  he  occasionally  had  the  salicylate  four  times  a  day  instead 
of  three  times,  and  now  and  again  for  a  few  weeks  |  gr.  of  calomel 
two  or  three  times  a  day  in  addition.  In  October,  1898,  his  weight 
was  7  St.  12  lb.  and  steady,  his  urine  from  40 — 60  oz.,  specific 
gravity  1032,  containing  6  gr.  to  ounce  of  sugar,  and  some  days 
(six  or  eight  in  the  month)  only  4  gr.  to  ounce,  a  total  daily 
excretion  of  sugar  of  only  160  gr. 

His  condition  in  May,   1899,   was  as  follows:    Weight   7   st. 

11  lb.  12  oz.,  steady.  Urine,  40—50  oz.,  containing  from  6 — 10 
gr.  of  sugar  to  the  ounce  in  spite  of  two  pieces  of  ordinary  bread 
toasted  (about  1^  oz.  bread  each)  being  added  to  the  above  diet. 
And  this,  I  should  say,  has  been  done  all  along  since  the  sugar 
fell  the  previous  summer  to  comparatively  insignificant  quantities ; 
when  the  sugar  is  at  4  or  5  gr.  to  the  ounce  I  give  him  three 
pieces  of  toast,  but  if  the  sugar  rises  I  diminish  to  two  pieces. 
His  capillary  circulation  is  still  slow,  capillary  reflux  6 — 8  ;  prob- 
ably it  was  still  slower  when  he  came  in.  His  heart  still  gives 
the  signs  of  high  blood  pressure,  but  also  of  some  heart  failure,  as 
its  rate  is  quick,  80 — 90  and  above,  and  the  blood  pressure  in  135. 

*  Protene  is  the  albumin  of  milk  freed  from  sugar  and  fat,  and  can  be 
obtained  from  "Protene,*'  Limited,  36,  Welbeck  Street,  London,  W. 
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He  had  some  excess  of  blood  granules,  1 — 9,  and  this  was  probably 
more  marked  when  he  first  came  in,  but  it  was  not  recorded.  The 
colour  of  tongue  and  gums  is  now  fair,  not  much  below  normal, 
and  this  is  probably  an  improvement  on  his  original  condition. 

Israel  W.  remains  under  my  care.  He  was  sent  out  for  a  month 
or  two  in  the  autumn  of  1899  to  see  how  he  would  get  on  withoat 
treatment  and  on  such  diet  as  he  could  manage  for  himself ;  but  he 
got  decidedly  worse  and  lost  weight,  falling  down  to  7  st.  when  he 
came  back  to  us  in  December. 

January,  1900 :  he  has  again  improved ;  he  is  back  on  the  diet 
above  mentioned  and  is  taking  salicylate  of  soda  gr.  xv.  three  or 
four  times  a  day ;  with  this,  sugar  has  diminished  and  weight  has 
agajn  gone  up  to  7  st.  9  lb.  10  oz.,  but  his  capillary  reflux  is  still 
slow  and  his  blood  pressure  still  raised ;  his  pulse  is  still  quick  and 
tends  to  quicken  more  and  more  as  time  goes  on,  and  it  is,  I  think, 
this  progressive  failure  of  the  heart  before  the  obstructed  cafal- 
laries  that  drags  him  down  and  prevents  his  attaining  complete 
combustion. 

This  patient  remained  under  my  care  till  April,  1902,  when  he 
went  home  to  Eussia  at  his  own  wish.  He  held  his  own,  and  the 
last  record  of  weight  was  7  st.  9  lb. 

I  think  we  should  have  done  better  in  his  case  if  we  had  been 
able  to  alter  his  diet  completely,  leaving  out  all  meat  and  fish,  as 
was  done  in  the  successful  cases  of  Bright's  disease  ;  and  the  drags 
do  not  succeed  or  do  so  only  with  much  greater  difficulty  even  in 
Bright's  disease  if  this  cannot  be  done.  This  we  see  in  the  case  <^ 
Mary  W.,  and  I  may  say  that  I  have  since  been  treating  her  as  an 
out-patient,  and  having  persuaded  her  to  alter  her  diet  she  is 
improving  more  quickly,  and  blood  pressure  is  falling  decidedly. 

For  contrast  with  the  above,  and  as  showing  perhaps  the  original 
condition  of  his  circulation,  I  give  the  notes  of  Fred  E.,  aged  32, 
admitted  under  my  care  more  recently,  who  is  being  slowly  got  on 
to  diet  and  having  no  drugs.  Urine  130  oz.  and  above,  specific 
gravity  1040 — 1044.  Sugar  38 — 40  gr.  per  ounce.  Pulse  slow, 
56 — 58,  and  the  heart  gives  the  signs  of  high  blood  pressure  as 
in  the  case  of  I.  W.  Blood  pressure  180.  Capillary  reflux  7 — 8, 
half  seconds.  Blood  granules  to  red  cells  1 — 4.  Ck)lour  in  tongue 
and  gums  is  bad,  probably  less  than  half  the  normal,  say  blood 
decimal  '4. 

It  seems  that  diabetes  has  increased  decidedly  in  the  last  twenty* 
five  years,  a  fact  which  I  should  have  no  hesitation  in  correlating 
with  the  simultaneous  increase  of  many  uric  acid  troubles  and  the 
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inoreased  consumption  of  flesh  and  tea  which  have  marked  the  same 
period. 

Some  consider  alcohol  an  important  factor  in  this  increase,  and 
no  doubt  alcohol  will  help  in  the  production  of  congestion  of  the 
liver,  but  alcohol-taking  is  itself  a  result  of  coUaemia. 

Another  point  of  interest  is  the  relation  of  diabetes  to  injury  or 
shock,  or  even  to  wear  and  tear  and  an  anxious  life.  The  mechanism 
is  in  all  these  cases  the  same. 

We  already  know  that  shock  has  a  relation  to  chorea  and  to 
Graves*  disease,  both  being  troubles  associated  with  coUasmia. 

How  does  shock,  injury,  or  anxiety  give  rise  to  collsBmia  and 
intensify  its  high  blood  pressure  effects  ? 

We  already  know  (chapter  viii.)  that  shock  causes  stoppage  of 
digestion  and  a  fall  of  urea,  that  such  fall  of  urea  is  accompanied  by 
a  fall  of  acidity,  and  that  the  latter  is  the  cause  of  an  increasing 
colladmia. 

The  result  of  all  these  things  is  increasing  coUasmia,  and  coUsamia 
produces  defective  circulation  in  the  tissues  and  congestion  of  the 
liver,  both  of  which  are  factors  in  the  causation  of  diabetes. 

Again,  mental  strain  and  anxiety  at  once  raise  the  blood  pressure, 
as  we  know  by  practicsd  experience,  from  20  to  30  mm.  of  mercury, 
and  rise  of  blood  pressure  increases  the  backward  pressure  in  the 
circulation  and  helps  to  congest  the  liver.  Then  mere  anxiety  or 
mental  effort  increases  the  flow  of  blood  to  the  brain,  often  at  the 
expense  of  the  stomach,  and  may  thus  cause  dyspepsia. 

Thus  mental  anxiety  and  strain  have  a  double  action :  (1)  their 
direct  effect  in  raising  blood  pressure  and  increasing  venous  conges- 
tion, and  (2)  their  indirect  effect  through  production  of  dyspepsia, 
which  increases  collasmia. 

But  these  results  are  all  dependent  on  the  presence  of  excess  of 
uric  acid  in  the  circulation,  for  in  the  absence  of  this  neither  shock 
nor  anxiety  could  slow  the  circulation  nor  congest  the  liver  to  any 
appreciable  extent. 

There  is  said  (lo  be  a  connection  between  railway  travelling  and 
diabetes,  and  some  have  looked  upon  this  as  an  effect  of  vibration, 
though  how  it  acts  they  do  not,  I  think,  explain ;  but  I  think  it  is 
much  more  probably  a  result  of  the  worry  and  anxiety  involved, 
which  produces  in  the  way  sketched  out  above  rise  of  blood  pressure 
with  secondary  heart  failure  and  congestion  of  the  liver. 

And  if  this  is  so,  we  may  expect  to  get  presently  a  still  larger 
crop  amoDg  motorists,  for  with  them  the  anxiety  involved  (at  least 
in  the  case  of  the  driver)  must  often  be  much  greater  than  among 
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railway  men  and  travellers  ;  but  motor  drivers  are  generally  younger 
men  than  guards  and  engine  drivers,  and  the  strain  of  high  pressure 
would  have  less  effect  on  the  strong  heart  muscle  of  the  young.  Here 
we  see  quite  clearly  the  real  meaning  of  the  common  age  relation  of 
diabetes  and  glycosuria,  for  it  is  just  in  the  decline  of  life  that  we 
get  at  once  the  greatest  possibility  of  collsBmia  and  that  failing 
muscle  power  which  makes  it  deadly. 

In  diabetes,  just  as  in  Bright's  disease,  heart  weakness  has  an 
important  influence  in  intensifying  the  effects  of  coUsemia. 

Cough  is  another  thing  which  increases  back  pressure,  and  may 
thus  give  trouble  to  a  weak  heart  and  increase  congestion  of  the 
liver ;  hence  chronic  bronchitis  may,  under  certain  conditions, 
become  a  factor  in  the  precipitation  of  glycosuria  or  diabetes. 

In  suggesting  that  glycosuria  and  diabetes  may  be  due  to  a  failure 
of  combustion  and  a  slackening  of  metabolism,  which,  again,  may 
result  from  the  vascular  effects  of  uric  acid,  pointed  out  in  previous 
chapters,  I  am  far  from  claiming  that  all  such  cases  are  due  to  uric 
acid. 

I  believe,  however,  that  the  connection  between  gout  and  dia- 
betes is  both  wider  and  deeper  than  has  hitherto  been  suspected; 
and  that  some  of  the  riddles  of  this  Sphinx  (Frerichs  **  Ueber  den 
Diabetes,"  p.  275)  may  be  solved  by  admitting  provisionally  the 
power  of  uric  acid  over  metabolism ;  and  by  thus  admitting  i%  pro- 
visionally, we  are  by  no  means  bound  to  forego  any  opportonitj 
that  may  offer  of  putting  the  point  to  the  most  careful  test  we  can 
devise. 

And  the  more  careful  and  complete  our  tests  the  more  evident 
will  it  become  that  glycaemia,  glycosuria,  and  not  a  few  cases  of 
diabetes,  are  really  due  to  a  failure  in  the  metabolism  and  combus- 
tion of  carbohydrates,  just  as  hetero-albuminaemia  and  albuminuriA 
are  due  to  a  similar  failure  in  the  combustion  of  albumens,  and  that 
the  action  of  uric  acid  on  the  circulation  is  sufficient  to  account  for 
the  failure  of  combustion  in  both  cases,  and  so  for  the  fact  that  bo4h 
may  occur  in  the  same  individual  (see  chapter  xiii.). 

Then,  as  pointed  out  in  an  article  mentioned  in  the  JBritisk 
Medical  Journal  Epitome,  1896,  vol.  ii.,  p.  97,  and  January,  1897, 
p.  5  of  Epitome,  there  may  be  occasional  excretions  of  a  little  sugir 
for  years  before  there  is  true  diabetes.  And  this  is  the  exat^ 
parallel  of  what  we  see  in  migraine,  when  there  is  often  occa- 
sional albuminuria  for  years  before  Bright's  disease  and  constant 
albuminuria  supervene ;  and  as  above  mentioned,  I  have  had  un^ 
my  care  cases  in  which  periodical  migraine  of  many  years'  standiD^f: 
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has  ended,  not,  as  is  usual,  in  albuminuria  and  Bright*s  disease,  but 
in  glycosuria  and  diabetes. 

It  seems,  then,  that  there  is  here,  between  these  two  diseases, 
albuminuria  and  Bright's  disease  on  the  one  hand,  and  glycosuria 
and  diabetes  on  the  other,  an  extensive  parallelism  —  one  might 
almost  say  identity  ;  and  one  cannot  help  feeling  that,  just  as  in  the 
oases  of  headache  and  epilepsy  previously  mentioned,  there  must 
exist  below  this  parallelism  some  community  or  identity  of  causation. 

And  this  common  factor,  the  cause  of  both  diseases,  is  defective 
circulation,  bringing  about  defective  combustion,  and  we  now  see 
that  the  best  and  most  complete  explanation  of  the  defective  circula- 
tion is  capillary  obstruction  by  uric  acid  collasmia,  which  is  to  be 
seen  in  every  case  so  caused. 

There  are  also  some  indications  that  while  the  defective  combus- 
tion thus  produced  may  affect  either  albumens  or  sugars,  or  first  one 
and  then  the  other,  its  actual  effect  in  any  given  case  depends  on 
associated  conditions. 

When  the  stress  of  the  defective  circulation,  as  determined  by 
other  concomitant  conditions,  such  as  cold  and  damp,  falls  on  the 
skin,  we  are  likely  to  get  albuminuria  and  Bright's  disease;  and 
when  it  falls  specially  on  the  liver  and  chyiopoietic  viscera,  then 
glycosuria  and  diabetes  are  more  likely.  And  we  see  such  a  deter- 
mining factor,  perhaps,  in  the  hernia  from  which  W.  H.  suffered. 
In  similar  cases  it  might  be  well  to  operate  on  the  hernia  and  free 
the  intestines  from  any  local  irritation  that  may  be  the  precipitating 
cause  of  dyspepsia,  coUsamia,  and  deficient  combustion. 

Cases  which  are  still  functional  will  respond  most  decidedly  to 
the  treatment  of  the  uric  acid  factor ;  while  those  which  have 
become  organic,  owing  to  changes  in  the  metabolic  tissues,  will  be 
affected  only  to  a  certain  extent ;  and  those  which  are  from  the 
beginning  organic  and  due  to  lesions  of  the  great  nerve  centres  will 
hardly  respond  at  all  to  the  treatment  of  uric  acid. 

The  indications  for  the  treatment  of  such  a  glycosuria  or  dia- 
betes are  to  diminish  the  introduction  and  formation  of  uric  acid, 
and  to  clear  out  that  which  has  accumulated  in  the  body.  A  long 
course  of  salicylates  will  satisfy  the  last  indication ;  and  if  they,  at 
the  same  time,  remove  the  sugar  we  ought,  I  think,  to  go  gradually 
back  to  ordinary  diet,  and  even  beyond  it ;  eventually  reducing 
animal  food  to  small  quantities  of  milk  and  cheese ;  and  unless  we 
are  able  to  do  this  I  believe  that  relapse  is  merely  a  question  of 
time. 

As  I  have  said,  I  believe  that  the  large  amount  of  meat  commonly 
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given  in  diabetes  acts  as  a  stimulant,  and  therefore,  just  like  opium  or 
mercury,  keeps  the  blood  clear  of  uric  acid  for  a  time ;  but  like  these 
drugs  it  can  only  do  good  for  a  short  time  while  the  stimulation  lasts, 
as  it  not  only  does  not  clear  the  uric  acid  out  of  the  body,  but,  on  the 
contrary  (and  in  this  respect  it  is  worse  than  the  above  drugs), 
steadily  pours  into  it  a  considerable  quantity  of  this  substance  day 
by  day. 

Whether  this  great  excess  of  uric  acid  has  anything  to  do  with 
the  coma  that  often  ends  the  disease  may  be  doubtful,  and  I  have 
already  made  some  observations  on  this  point,  showing  that,  in  the 
opinion  of  myself  and  others,  the  coma  was  due  to  inanition  ;  but  I 
am  not  at  all  sure,  looking  to  the  terrible  effects  of  uric  aoid  on 
nutrition  and  combustion,  that  the  inanition  in  its  turn  may  not  be 
largely  due  to  uric  acid  collsBmia ;  and  this  would  fit  in  very  well 
with  the  fact  I  have  observed,  that  a  rise  of  urea  which  entails  a 
corresponding  rise  of  acidity  generally  suffices  to  clear  off  ihb 
inanition  and  the  coma,  for  nothing  clears  the  blood  of  uric  acid 
like  a  rise  of  urea ;  nothing  so  certainly  produces  coUsemia  and  a 
plus  excretion  of  uric  acid  as  a  fall  of  urea.  And  I  shall  have  to 
refer  again  in  the  following  chapters  to  the  evil  effects  of  a  pore 
meat  diet  when  given  for  chronic  arthritis,  and  in  one  of  xht 
cases  there  mentioned  the  patient  was  insensible  for  some  thiny- 
six  hours. 

But  be  this  as  it  may,  I  would  make  this  practical  soggestioii, 
tbat  the  way  out  of  diabetes  is  to  clear  the  body  and  blood  of  uik 
acid,  and  that  it  is  quite  impossible  to  do  this  while  ok  almost  pore 
meat  diet  is  pouring  in  the  xanthins  in  large  quantity  every  day. 

The  advantages  of  the  use  of  salicylates  in  treatment  have  bees 
pointed  out  by  Dr.  B.  T.  Williamson  in  the  British  Medical  Journal^ 
1902,  vol.  ii.,  p.  1946.  He  there  gives  some  interesting  results  of 
the  effects  produced  by  aspirin  as  compared  with  peppermint  water. 
and  his  tables  show  very  markedly  the  powerful  effect  of  the  salicy- 
late in  diminishing  the  sugar.  He  does  not  appear  to  consider  that 
aspirin  is  better  than  salicylate  of  soda.  From  my  experience  I  an 
inclined  to  think  that  aspirin  is  better ;  but  if,  as  is  sometimes  the 
case,  it  upsets  the  stomach,  then  some  other  form  of  salicylate  moss 
be  substituted. 

More  recently  alkalies  appear  to  have  been  used  with  very  good 
results,  and  I  see  no  reason  why  salicylate  of  soda,  which  acts  as  a 
solvent  of  uric  acid,  should  succeed,  while  alkali,  which  is  also  a 
solvent,  should  fail.  As  I  have  previously  said,  small  doses  ci 
alkali  have  often  appeared  to  me  to  do  harm,  but  very  possibly  ti^ 
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error  has  been  in  giving  small  doses  which  were  only  sufficient  to 
bring  the  urio  acid  into  the  blood  and  not  sufficient  to  carry  it  out 
of  the  body.  In  many  conditions  Sue  to  uric  acid  it  is  necessary  to 
give  sufficient  to  get  and  keep  the  urine  alkaUne,  or  we  shall  not  get 
good  results,  and  it  seems  that  this  is  the  case  in  diabetes  also. 

The  three  things  we  have  to  do  now  stand  out  quite  clearly : 
(1)  To  clear  out  uric  acid  by  means  of  salicylates ;  (2)  to  maintain 
by  every  means  in  our  power  the  nutrition  and  strength  of  the  heart 
muscle ;  and  (3)  to  introduce  into  the  body  no  grain  of  uric  acid  or 
xanthin  which  we  can  leave  outside. 

I  could  easily  give  notes  of  further  cases,  but  they  do  not  show 
anything  not  also  shown  by  the  above  cases. 

And  these  demonstrate  that  in  a  considerable  number  of  cases  of 
diabetes,  a  course  of  salicylates,  with  the  help  of  opium  or  calomel, 
will  decidedly  reduce  the  output  of  sugar,  and  check  the  progress  of 
the  disease,  and  that  where  they  fail  it  is  doubtful  whether  anything 
else  will  succeed. 

Opium  and  codeina  seem  to  me  to  labour  under  the  fatal  objec- 
tion that  they  often  interfere  with  appetite  and  cause  a  fall  of  urea 
as  well  as  of  sugar. 

They  cure  also,  if  my  pathology  is  correct,  merely  by  clearing 
tke  blood  of  uric  acid,  and  as  no  provision  is  made  for  its  elimina- 
tion, this  is  almost  certain  to  be  followed  sooner  or  later  by  a  re- 
bound, with  serious  or  fatal  effects. 

So  far  as  I  have  been  able  to  watch  the  use  of  opium  and  codeina 
by  others,  they  have  not  presented  any  advantages  over  salicylates, 
and  have  appeared  to  me  to  fail  in  prolonging  life  as  much  as  the 
salicylates  might  have  been  expected  to  do. 

I  have  never  cured  a  case  of  diabetes,  but  I  believe  that  if  cure 
is  effected  it  will  be  by  following  the  above  indications. 

W.  H.  died  later  on  under  my  care,  his  disease  having  lasted 
more  than  four  years. 

In  the  intervals  he  had  tried  several  hospitals  and  as  many 
physicians,  and  he  told  me  that  nothing  had  done  him  so  much  good 
as  salicylates  with  small  quantities  of  opium  or  calomel. 

When  he  returned  to  me  the  last  time  his  case  was  quite  hope- 
less, as  he  had  wasted  much  during  the  last  few  months,  and  had 
bedsores,  showing  feeble  nutrition ;  he  had  also  some  consolidation 
at  the  apex  of  one  lung  and  a  troublesome  cough. 

Here  all  drugs  quite  failed  to  produce  an  effect  and,  as  in  the 
corresponding  stage  of  Bright's  disease,  the  fires  were  so  low  and 
the  tissues  so  wasted  that  it  was  impossible  to  stimulate  them 
again. 
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Exercise  may  be  useful  in  diabetes,  as  shown  by  a  case  mentioned 
in  the  British  Medical  Journal^  1899,  vol.  ii.,  p.  104.  It  must  be 
regular,  not  spasmodic,  for  though  exercise  at  first  may  increase 
collsBmia,  its  steady  daily  use  improves  nutrition  and  diminishes 
collsemia. 

Dr.  S.  West  published  in  the  British  Medical  Journal,  August 
24,  1895,  his  experiences  of  the  treatment  of  diabetes  mellitus  by 
uranium  nitrate,  which  he  thinks  may  act  by  checking  the  rapid 
digestion  of  starch  and  some  forms  of  albumen. 

I  have  made  a  few  experiments  with  this  drug  and  the  results 
show  clearly  the  way  in  which  it  acts. 

It  causes  a  distinct  rise  of  acidity  and  a  diminished  excretion  of 
uric  acid  with  well-being  and  diuresis,  and  these  effects  are  so  marked 
that  quite  small  doses  suffice  to  demonstrate  them. 

Thus  on  a  day  when  no  drugs  were  taken,  urinary  water  was 
1,520  cc,  acidity  574  gr.,  and  the  relation  of  uric  acid  to  urea 
1—27. 

On  the  following  day  gr.  iii.  of  uranium  nitrate  Were  taken  three 
times  a  day  after  meals. 

This  produced  marked  mental  and  bodily  well-being,  the  urinary 
water  rose  to  1,860  cc,  and  the  acidity  to  61*2  gr.,  and  the  relation 
of  uric  acid  to  urea  was  1 — 38. 

I  think,  therefore,  that  nitrate  of  uranium  clears  the  blood  of  uric 
acid  and  increases  metabolism  and  combustion;  and  like  many  of 
the  drugs  mentioned  above  diminisbes  the  excretion  of  sugar  in 
diabetes,  because  it  increases  the  combustion.  I  have  had  a  paiient 
under  my  care  on  uranium  nitrate  for  more  than  eighteen  months ; 
she  is  a  somewhat  similar  case  to  W.  H.,  and  is  at  present  holding 
her  own,  though  the  dose  of  the  drug  has  had  (as  one  would  expect) 
to  be  steadily  increased ;  but  this  is  obviously  prolongation  of  life 
not  cure. 

Calcium  is  another  drug  which,  taken  in  the  form  of  powdered 
egg-shell,  has  been  credited  with  curing  or  relieving  diabetes,  and 
from  what  has  been  said  of  the  effects  of  calcium  salts  in  chapter  ii 
it  is  clear  that  it  may  also,  like  the  uranium  salt,  clear  the  Uood 
of  uric  acid  and  improve  combustion.  I  bave  also  heard  from  Mr. 
Barker- Smith  that  he  has  known  of  one  or  two  cases  in  which 
chalk  has  appeared  to  cure  diabetes. 

The  facts  above  mentioned  appear  to  me  so  strong,  backed  ap  ms 
they  now  are  by  our  power  of  estimating  capillary  circulation  and 
combustion  in  all  cases,  and  noting  the  eifects  of  our  drugs  and 
treatment  on  these,  that  though  I  have  not  yet  cured  a  case,  I 
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have  hopes  that  it  may  become  possible  to  do  so  ia  the  near  future, 
for  though  small  points  in  treatment  still  require  adjustment,  the 
main  lines  are  clear  enough.  Then  the  power  of  control  and  cure 
which  we  now  have  in  Bright's  disease  may  be  extended  to  diabetes. 

These  two  diseases  are  so  absolutely  and  completely  parallel, 
both  as  to  causation,  circulation  symptoms  and  reaction  to  treat- 
ment, that  similar  results  in  both  are  only  a  matter  of  time ;  and 
even  to  prolong  life  for  several  years  in  a  case  of  severe  diabetes 
is  no  small  matter.  The  same  case  seen  and  recognised  at  an 
earlier  stage  might  have  been  cured,  and  kept  well  on  diet. 

As  regards  the  importance  of  diet  in  diabetes  I  may  mention 
some  reports  I  have  had  from  Dr.  A.  Ghose,  of  Calcutta,  where 
I  understand  that  diabetes  is  a  common  disease,  due,  I  suppose, 
to  the  large  quantities  of  pulses  eaten  by  the  natives,  and  the 
efifects  of  malaria,  another  consequence  of  pulse  eating.  Thus 
in  a  letter  dated  November,  1899,  he  says :  "  As  regards  your 
theory  about  diabetes  it  is  perfectly  true,  and  we  do  it  here  to  the 
great  satisfaction  and  prolongation  of  patient's  life,  though  some 
physicians  still  stick  to  meat  diet.'*  And  in  a  more  recent  letter 
he  adds,  *'  Now  I  am  recommending  all  my  diabetic  patients  a 
vegetarian  diet,'*  by  which  I  understand  that  he  means  a  diet  free 
from  pulses,  as  I  had  previously  discussed  with  him  the  evil  effect 
of  these  vegetables  in  the  causation  of  rheumatism  and  stone. 

Dr.  G.  S.  Keith  has  recorded  {Lancet,  1902,  vol.  i.,  p.  589)  an 
interesting  case*  of  diabetes  apparently  cured  by  a  restricted  diet, 
and  cutting  down  especially  the  quantity  of  nitrogenous  foodstuffs. 
His  records  of  the  case  are  incomplete,  but  apparently  both  weight 
and  strength  were  regained  on  the  reduced  food,  and  it  seems  to  me 
that  it  is  possible  that  in  this  case  the  diminished  introduction  of 
uric  acid,  together  with  some  diminished  formation,  enabled  the 
combustion  to  recover  itself,  and  thus  prevented  the  loss  of  unmeta- 
bolised  sugar ;  and  I  certainly  think  this  is  worth  trying  in  some 
similar  cases,  but  this  one  was  not  very  severe  diabetes,  as  the 
highest  specific  gravity  of  the  urine  was  only  1037. 

The  association  of  excess  of  uric  acid  in  the  urine  with  numerous 
granules  in  the  blood,  and  of  these  with  slow  capillary  circulation, 
high  blood  pressure,  low  surface  temperature  and  anaemia,  is  con- 
stant ;  and  my  researches  show  that  the  uric  acid  is  the  cause,  the 
other  phenomena  the  results,  just  as  Bright's  disease  and  diabetes 
themselves  are  final  or  exaggerated  results  of  defective  combustion. 

Tne  returns  of  the  Eegistrar-General  seem  to  show  that  this 
disease,  like  others  due  to  uric  acid  is  a  steadily  increasing  cause  of 
42 
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death  from  year  to  year  as  more  and  more  meat  is  eaten.  Bright's 
disease  is  only  too  often  not  recorded,  and  death  is  put  down  to 
cardiac  failure  or  cerebral  haemorrhage,  when  Bright^s  disease  was 
the  real  underlying  condition.  But  diabetes  is  generally  recorded  as 
such,  and  not  under  the  head  of  its  complications  or  results. 

This  is  no  place  for  statistics  or  their  discussion ;  but  I  would 
advise  those  who  are  interested  to  look  at  the,  figures  of  the  last 
thirty  years  and  judge  for  themselves. 

The  moment  a  man  has  a  constant  excess  of  uric  acid  in  his 
urine,  of  granules  in  his  blood,  has  defective  capillary  circulation 
and  subnormal  surface  temperature,  with  or  without  high  blood 
pressure,  he  is  on  the  road  to  anaemia  and  Bright's  disease,  or 
diabetes  or  obesity,  or  a  mixture  of  them  all,  in  various  proportions, 
as  some  other  minor  factors  may  from  time  to  time  determine. 

But  if  by  diet  begun  early  in  life  you  control  the  uric  acid  and 
with  it  the  capillary  circulation,  and  will  measure  and  watch  the 
latter,  and  see  that  your  control  is  real  and  effective,  the  above  dis- 
eases, in  spite  of  their  different  names  with  their  long  and  respect- 
able history,  will  often  prove  that  they  are  incidents  of  defective 
combustion  by  departing  in  considerable  haste  and  confusion  to 
those  desolate  regions  where  stimulant  poisons  like  uric  acid,  xan- 
thin,  thein,  caffein  and  meat  extracts  are  still  regarded  as  foods. 

I  have  seen  several  cases  in  which  small  quantities  of  sugar  have 
promptly  disappeared  from  the  urine  when  the  patients  were  put 
on  the  uric-acid-free  diet,  no  attention  whatever  being  paid  to  the 
quantity  of  carbohydrates.  In  some  cases  where  this  occurred  I 
was  disposed  to  think  that  the  substance  in  the  urine  had  possiUy 
not  been  sugar  at  all,  but  rather  excess  of  uric  acid  or  creatinin. 
But  in  one  case  I  know  of  this  was  not  so,  for  a  few  years  later  (he 
same  patient,  who  did  not  keep  up  the  uric-acid- free  diet,  got  more 
distinct  glycosuria,  and  in  another  case  when  I  sent  the  urine  to 
Messrs.  Savory  and  Moore  for  investigation  I  was  assured  that  the 
substance  present  was  glucose  to  the  extent  of  2  2  gr.  to  the  ounce. 
I  must  conclude,  therefore,  that  these  were  very  slight  oases  of 
defective  metabolism,  and  that  the  change  of  diet  came  in  time  to 
improve  the  capillary  circulation  and  relieve  the  .heart  and  liver  in 
the  way  we  have  discussed  in  the  previous  part  of  this  chapter, 
and  thus  the  small  amount  of  glucose  which  was  passing  into  the 
urine  took  its  departure  in  the  course  of  a  few  weeks.  So  far  as 
I  know  these  cases  remain  well  if  they  keep  on  the  diet,  but  if 
they  do  not  do  so  they  may  relapse,  and  then  the  sugar  will 
probably  increase,  this  being  the.  exact  parallel  of  what  occurs  in 
slight  cases  of  albuminuria. 
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CHAPTER  XV. 


Gout. 


Since  I  discovered  that  in  driving  uric  acid  out  of  the  blood 
while  curing  an  attack  of  headache  or  mental  depression  I  produced 
pricking  and  shooting  pains  in  the  joints,  the  explanation  of  the 
arthritis  of  gout  has  never  seemed  to  me  to  be  a  very  difficult 
matter. 

And  vrhen  we  have  obtained  a  complete  knowledge  of  the 
chemistry  and  solubility  of  uric  acid  under  the  conditions  present 
in  the  human  body,  we  shall  have  no  difficulty  in  explaining  com- 
letely  the  phenomena  of  gout. 

I  am  quite  prepared  to  undertake  to  produce  a  uric  acid 
arthritis  in  anyone,  provided  my  instructions  are  carried  out,  but 
the  clinical  result  will  often  resemble  what  is  described  as  the 
arthritis  of  rheumatism  rather  than  that  of  gout. 

From  my  point  of  view  the  arthritis  in  both  diseases  is  due  to 
uric  acid,  which,  in  acute  rheumatism,  is  suddenly  driven  into  a 
large  number  of  joints,  where,  however,  it  remains  generally  only 
for  a  short  time,  and  is  then  more  or  lesd  completely  removed ; 
but  in  gout  a  great  part  of  the  uric  acid  in  the  blood  is  (generally 
by  the  action  of  some  external  causes)  concentrated  on  one  par- 
ticular joint,  where  it  is  not  only  present  in  greater  quantity,  but 
remains  longer  than  in  the  case  of  acute  rheumatism. 

I  believe,  however,  that  it  is  possible  by  imitating  nature  to  pro- 
duce at  pleasure  an  arthritis  which  would  be  called  rheumatism,  or 
gout,  by  those  who  did  not  know  how  it  was  produced. 

If,  iu  the  ar.thritis  called  rheumatism,  the  uric  acid  is  removed 
in  the  course  of  a  few  days,  only  microscopic  lesions  are  produced, 
which  are  quickly  repaired,  and  leave  no  trace  after  death,  but  if 
injury,  cold,  or  other  external  caluses  prevent  the  removal  of  the 
urates  from  one  or  more  of  the  joints,  they  may  set  up  and  main- 
tain an  irritation  in  its  fibrous  structures  which  may  obtain  a  ooa- 
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siderable  hold  on  the  tissues,  and,  caasing  in  them  a  marked  lower- 
ing of  alkalinity,  bring  about  the  retention  of  further  uric  acid  in 
the  same  place,  either  attracted  by  the  uric  acid  already  there 
(uric  acid  filter  action)  or  retained  because  of  the  diminished 
alkalinity;  and  so  the  local  trouble  enlarges  and  extends  so  long 
as  there  is  excess  of  uric  acid  in  the  body  and  blood.  In  this  way 
are  brought  about  extensive  lesions  of  structure  which,  even  after 
acute  rhumatism,  are  sometimes  visible  after  death,  and  where  uric 
acid  has  been  again  and  again  precipitated  (from  causes  I  shall 
presently  speak  of)  on  the  irritated  areas,  or  where  these  areas  are 
constantly  bathed  in  a  blood  rich  in  urates,  changes  commonly 
called  rheumatoid  are  produced. 

These  rheumatoid  changes,  when  extensive,  should  be  regarded 
as  in  part  the  direct  effects  of  the  irritant  uric  acid,  and  in  part 
due  to  the  smouldering  on  of  the  irritation  it  causes,  so  that  I 
have  been  accustomed  to  speak  of  the  uric  acid  as  the  fire  and 
the  rheumatoid  changes  as  the  ruins,  and  obviously  the  treatment 
of  the  ruins  is  a  very  different  matter  from  that  of  the  fire.  To 
remove  the  uric  acid  is  the  best  treatment  of  the  fire,  but  that  will 
not  rebuild  the  ruins. 

I  was  interested  to  see  that  in  his  address  in  the  Section  for 
Diseases  of  Children  at  Bournemouth,  Dr.  Goodhart  speaks  strongly 
as  to  the  relationship  of  gout  and  rheumatism.  Thus  {British 
Medical  Journal^  1891,  vol.  ii.,  p.  252)  he  is  reported  as  saying: 
*<  In  the  first  place  I  hold  that  gout  in  children  is  not  to  be  dis- 
criminated from  acute  rheumatism " ;  and  farther  on  he  eays : 
"  I  think  in  summing  up  what  gout  is  we  must  say  that  under 
some  circumstances,  or  at  one  period  of  its  life,  gout  is  acute 
rheumatism." 

I  have  shown  that  under  all  circumstances  and  at  all  periods 
gout  is  rheumatism  and  rheumatism  gout,  and  that  while  both  are 
due  to  uric  acid  the  clinical  picture  varies  with  age  and  other 
factors,  the  action  of  which  can  be  completely  explained. 

Again,  I  note  that  Mr.  Jonathan  Hutchinson  says  {Trans,  of 
International  Med,  Gong.,  1881,  p.  92)  that  rheumatism  and  gout 
occur  in  the  same  families,  and  the  one  is  as  much  hereditary 
as  the  other ;  and  he  also  says, ''  Thousands  of  specimens  will  be 
found  in  museums  showing  rheumatism  only,  but  of  those  which 
show  gout  (lithate  deposits)  there  are  but  few  which  do  not  show 
some  traces  of  the  changes  characteristic  of  rheumatism  **  (p.  96) ; 
and  on  the  same  page  he  remarks  that  *<  rheumatoid  arthritis  is 
seen  in  children  as  the  result  of  descent  from  gouty  parents';  also 
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a  special  form  of  iritis,  especially  seen  in  those  who  inherit  also 
proneness  to  chilblains."  There  is  no  lithate  deposit  in  such  oases, 
but  later  on,  especially  if  disease  of  kidneys  comes  on,  then  they  get 
urate  deposit. 

It  is  necessary  to  make  these  preliminary  remarks,  or  the 
position  I  take  in  this  and  the  following  chapter  would  not  be 
understood. 

And  this  position  is :  that  much  arthritis  and  many  irritations  in 
other  fibrous  tissues  are  the  direct  local  irritant  effects  of  uric  acid, 
which  effects  tend  to  come  on  and  increase  under  conditions  which 
hinder  tbe  solubility  of  uric  acid  and  tend  to  diminish  and  get 
better  under  conditions  which  favour  its  solution  and  removal; 
that  the  ultimate  results  depend  upon  the  reaction  of  the  individual 
and  his  tissues  to  the  irritant,  and  that  this  will  vary  with  growth, 
development,  time  of  life,  state  of  nutrition,  and  other  minor  con- 
comitant conditions. 

In  a  word,  any  arthritis  which  does  not  react  and  has  not 
reacted  to  conditions  which  would  certainly  affect  the  solubility 
of  uric  acid  is  probably  not  due  to  it,  and  only  ignorance  of  these 
conditions  has  prevented  this  from  being  obvious  long  ago. 

What  evidence  have  we  that  uric  acid  produces  such  irritation 
as  that  I  am  speaking  of  in  the  fibrous  structures  ? 

I  have  often  quoted  Sir  A.  Garrod's  remarks  on  the  effects  of 
wines,  &q.,  and  have  suggested  that  it  was  the  acid  in  these 
beverages  that  drove  the  urate  into  the  joint  and  produced  the 
inflammation,  of  which  the  pricking  pain  is  the  sign;  he  says 
(p.  245),  ''  Where  a  few  glasses  of  wine,  ale,  or  porter  quickly  and 
invariably  produce  in  any  individual  an  inflammatory  affection  of 
a  joint,  such  inflammation  is  of  a  truly  gouty  character  " ;  and  in 
the  lines  preceding  this  he  mentions  how  some  sufferers  have  heat, 
throbbing,  stiffness,  and  pain  in  their  gouty  joint  after  two  glasses 
of  port  or  a  single  glass  of  champagne.  Now  it  is  easy  to  demon- 
strate that  champagne  is  intensely  acid — more  so  than  the  other 
wines  and  malt  liquors  mentioned,  and  Sir  T.  Lauder  Brunton,  in 
the  debate  on  my  paper  on  **  Sahcylates  and  Bheumatism  "  (Pro- 
ceedings of  the  Royal  Medical  and  Chirwrgical  SociePy^  April,  1890, 
p.  109),  mentioned  a  case  in  which  champagne  had  apparently 
produced  symptoms  of  poisoning  by  its  great  acidity. 

This  time  observation  of  Sir  A.  Garrod's  furnishes  also  a  strong 
argument  against  the  idea  that  the  cause  of  the  irritation  in  joints 
and  fibrous  tissues  is  the  precipitation  of  needles  of  biurate,  for  the 
late  Sir  W.  Roberts  shows  ("  Croonian  Lectures,"  1892,  p.  97)  that 
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in  solutions  of  a  strength  at  all  likely  to  be  met  with  in  the  hnman 
body,  the  biurate  does  not  begin  to  be  thrown  down  even  in  glass 
for  more  than  thirty-three  hours,  and  in  the  living  tissues  it  is 
hardly  likely  to  deposit  more  quickly  than  in  glass,  while  Sir  A. 
Garrod  tells  us  (previous  reference)  that  wines  may  produce  gout 
"  quickly  " — "  before  quitting  the  dinner  table." 

We  have  evidence  that  urate  in  solution  produces  irritation, 
while  almost  every  student  knows  that  in  the  post-mortem  room 
biurate  deposits  may  be  found  in  joints  without  any  recent  history 
of  pain  in  them,  and  without  any  sign  of  recent  inflammation  in 
surrounding  structures..  And  Magnus- Levy  found  uric  acid  in  the 
fluids  of  an  acutely  gouty  joint,  but  no  crystals.  See  also  Drs. 
E.  Schreiber  and  Zandy  (Archiv,  fUr  die  ges.  Physiologies  Bd.  79, 
S.  97),  who  also  give  other  reasons  for  believing  in  the  toxicity  of 
uric  acid. 

There  can,  then^  be  no  doubt  that  these  beverages  acted  as  doses 
of  acid  more  or  less  strong,  and  drove  the  uric  acid  out  of  the  blood 
into  the  already  irritated  joint,  and  for  the  effects  of  sherry  on  the 
acidity  of  the  urine  see  fig.  63 ;  but  all  these  things  can  be  easily 
shown  to  affect,  not  only  the  acidity  of  the  urine,  but  the  excretion 
of  uric  acid  and  the  condition  of  the  blood  itself,  as  shown  in  fig.  52. 

Then,  as  mentioned  by  the  late  Sir  W.  Roberts,  in  the  above 
debate,  Ebstein  has  shown  that  urate  dissolved  in  phosphate  of 
soda  produces  irritation  and  morbid  change  when  injected  into 
the  cornea,  while  the  phosphate  alone  produces  none. 

Again,  Sir  A.  Garrod  has  pointed  out  (previous  reference,  p.  292) 
that  the  cartilages  and  fibrous  tissues  of  joints  have  but  little  vascu- 
larity and  are  less  alkaline  than  other  tissues,  or  than  the  blood, 
and  if  this  is  so  we  can  easily  see  why  urates  should  become 
**less  soluble  and  more  easily  retained"  (to  quote  Sir  A.  Garrod's 
words)  in  the  neighbourhood  of  joints. 

Further,  the  joints  in  the  old  are  probably  both  less  vascular 
and  less  alkaline  than  those  of  the  young,  so  that  such  external 
causes  as  injury  or  cold  will  more  easily  diminish  their  alkalinity 
in  the  old  and  produce  a  local  concentration  of  urate  and  a  goutv 
arthritis. 

In  the  young,  on  the  other  hand,  the  effects  of  local  cold  or 
injury  will  be  less,  the  alkalinity  will  be  better  maintained,  and  h 
will  only  be  when  general  causes  act  all  over  the  body,  such  as 
severe  chill  and  wetting  during  perspiration,  that  the  alkalinity  of 
all  the  joints  will  be  reduced  at  once,  and  the  more  general  artiuriiis 
of  acute  rheumatism  will  result.     Hence  the  joint  irritation  pro- 
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daced  by  urates  tends  to  be  general  and  acute  in  the  young  (acute 
rheumatism),  local  and  subacute  or  chronic  in  the  old  (gout). 

With  regard  to  the  action  of  acids,  I  have  produced  pricking  and 
shooting  pains  in  my  own  joints  many  scores  of  times,  when  using 
them  to  remove  the  uric  acid  headache  or  mental  depression  (see 
also  remarks  on  fig.  63),  and  in  a  case  of  gout  under  the  care  of 
Sir  Dyce  Duckworth  in  St.  Bartholomew's  Hospital,  where  he 
kindly  allowed  me  to  examine  the  urine,  I  was  able  to  show 
{St.  Bart.  Hosp.  Beports,  vol.  xxiv.,  p.  217)  that  every  time  the 
acidity  rose  the  uric  acid  fell  below  the  urea  (relation  1-^45  or 
1 — 50,  a  great  retention  of  uric  acid),  the  temperature  tended 
upwards  and  the  pains  increased  and  became  severe,  and  con- 
versely,* whenever  the  uric  acid  was  above  urea  (relation  1 — 24, 
excretion  in  excess  of  formation) — whether  this  result  was  pro- 
duced by  salicylates  or  alkalies — the  pains  diminished  or  ceased, 
and  the  temperature  subsided. 

As  back  numbers  of  St.  Bartholomew's  Hospital  Beports  are  not 
very  widely  available  I  reproduce  one  of  the  figures  of  the  above 
paper  as  fig.  62. 

From  this  we  see  that  on  May  27,  with  a  high  rise  of  acidity, 
uric  acid  was  below  urea  and  temperature  at  night  was  101-6°  F. 

On  29th  with  a  fall  of  acidity  uric  acid  was  close  to  urea,  and 
the  evening  temperature  only  rose  to  99*6°  F. 

On  30tih  and  31st  with  rising  urea  and  acidity  there  is  some 
increased  retention  of  uric  acid,  and  the  evening  temperatures  reach 
99-8°  F.  and  100-2°  F.  respectively. 

On  the  Ist  and  2nd  of  June  the  uric  acid  is  rather  nearer  urea 
and  the  temperature  is  more  steady  and  below  100°  F.  all  day. 

On  the  3rd,  4th,  and  5th,  again,  with  rising  urea  and  acidity  uric  ^ 
acid  id  again  retained,  and  the  evening  temperature  rises  on  the  3rd 
and  4th  to  101°  F.  and  1012^  F.  respectively. 

On  the  5th,  however,  as  the  pains  were  bad  salicylate  of  soda 
was  given  in  the  dose  of  gr.  xv.  four  times  a  day,  and  this  came  in 
time  to  relieve  the  pain,  which  it  did,  as  the  patient  said,  soon  after 
the  first  dose,  and  to  keep  down  the  temperature  on  the  evening  of 
the  6th  to  99-8°  F. 

On  the  6th  uric  acid  was  considerably  nearer  urea,  and  the 
temperature  again  only  reached  99*8°  F.,  and  on  the  7th  the  uric 
acid  was  3^  gr.  above  urea,  and  the  temperature  only  reached 
normal  in  the  evening,  and  in  the  following  days  fell  below  it,  the 
irritant  urate  having  for  the  most  part  been  removed  from  the 
tissues. 
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But  few  words  are  required  to  emphasise  the  very  constant  rela- 
tion here  seen  between  retained  uric  acid  and  rising  temperature 
(and  with  the  temperature  there  was  always  pain),  and  excreted  uric 
acid,  relief  of  pain  and  falling  temperature. 

No  doubt  the  temperature  at  the  beginning  of  the  figure  was 
due  to  some  retention  which  we  do  not  see  before  it,  and  this  was 
merely  reinforced  by  the  retention  on  27th. 
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FiQ.  62.— Curves  of  the  Excretion  of  Uric  Acid  in  Gout  as  Pubushmd  cf 
St.  Bartholomew's  Hospital  Reports,  1888. 

For  the  rest,  considering  that  probably  no  collection  of  urine  or 
estimation  of  uric  acid  ensures  absolute  accuracy,  the  correspondence 
is  remarkable.  The  same  may  now  be  demonstrated  more  directly 
by  estimating  the  granules  in  the  blood. 

I  hope  that  anyone  who  is  still  sceptical  about  the  effecte  of 
acids  in  gout  will  look  at  the  curves  given  in  fig.  62,  and  will  then 
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try  acids  on  themselves,  or  any  gouty  patient  who  will  consent  to 
the  experiment,  and  I  am  confident  that  the  results  will  remove  all 
doubt.  For  a  similar  observation  in  an  attack  of  gout,  see  clinical 
note  by  Dr.  Lyddell,  Lancet,  1893,  vol.  ii.,  p.  631. 

For  other  figures,  which  all  show  the  same  thing,  that  tempera- 
ture rises  with  low  uric  acid  and  falls  as  salicylates  produce  a  plus 
excretion,  I  must  refer  to  my  original  paper. 

These  results  were  obtained  in  '1888,  and  with  the  much,  but 
very  unjustly,  abused  Haycraft's  process,  and  I  have  therefore 
been  interested  to  see  that  a  more  recent  observer,  Dr.  Chalmers 
Watson,  working  with  a  different  process,  has  obtained  identical 
results,  which  he  published  in  the  British  Medical  Journal,  1900, 
vol.  i.,  p.  10,  and  in  the  table  I.  on  p.  12  we  se^  the  following 
igures : — 

On  May  31  the  patient  was  put  on  pot.  iod.  and  sodii  salicyl. 
Aa  gr.  X.,  and  with  this  we  get  relatively  small  excretions  of  aric 
.acid  and  large  excretions  of  urinary  water,  for  naturally  the  retentive 
action  of  the  large  dose  of  iodide  would  overcome  the  excretive 
action  of  the  small  dose  of  salicylate,  and  the  water  as  usual  moved 
in  the  opposite  direction  to  the  uric  acid. 

On  June  IS  these  drugs  were  discontinued  and  the  patient  was 
left  without  any,  being  on  a  mixed  diet ;  and  what  1  have  spoken 
of  as  a  rebound  then  took  place,  the  uric  acid  increasing  and  the 
water  diminishing,  and  with  this  no  doubt  there  was  considerable 
oollsemia  with  slow  capillary  reflux,  raised  blood  pressure  and  its 
results. 
'  The  lowest  water  was  936  cc.  On  16th  and  17th,  however,  the 
uric  acid  diminished  in  relation  to  urea,  the  water  ran  up  to  1,515  cc, 
■and  with  this  the  temperature  rose  for  a  few  hours  just  above  normal, 
having  been  below  98°  F.  with  the  large  excretion  of  uric  acid  and 
the  low  water  on  the  16th. 

It  will  be  noted  how,  when  we  have  the  key,  all  the  facts  fall 
into  place.  1  could  not  possibly  have  produced  better  results  to 
illustrate  the  laws  I  have  expounded  in  the  previous  chapters  than 
these  figures  of  Dr.  Watson's. 

On  the  18th  uric  acid  again  rises  in  relation  to  urea,  and  water 
falls  to  1,015  cc,  and,  with  this,  temperature  is  not  above  normal  on 
the  evening  of  the  17th. 

On  the  19th  uric  acid  again  falls  in  relation  to  urea,  water  rises 
to  1,285  cc,  and  temperature  on  evening  of  18th  reaches  99*6°  F. 

On  the  20th  uric  acid  falls  still  more  markedly  in  relation  to 
urea,  the  water  rises  to  1,440  cc,  and  the  temperature  rises  on  the 
evening  of  19th  to  101°  F, 
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With  this  we  are  told  that  the  pains  reached  their  maximam  in 
the  early  momlDg  of  20th,  and  in  that  day  either  two  or  three  doses 
of  sodii  sal.  gr.  xx.  were  given,"*"  and  the  very  acute  pain  disappeared 
on  the  afternoon  of  20th. 

The  urine  of  the  20th  also  showed  a  very  marked  rise  of  urea 
which  then  reached  the  highest  level  in  the  table,  and  this  no 
doubt  was  the  result  of  the  free  capillaries  and  active  combustion 
of  the  evening  of  the  19th,  when  the  blood  was  nearly  cleared  of 
uric  acid,  and  when,  had  it  been  examined,  but  few  granules  would 
have  been  found. 

And  now  see  the  effect  of  the  salicylate;  the  uric  acid  rose 
greatly  in  relation  to  urea,  the  water  fell  to  775  cc,  the  lowest 
excretion  in  tlfe  whole  table,  the  pains  were  relieved  on  the  night 
of  20th,  and  the  temperature  fell  next  morning  to  97*6^  F.,  the 
lowest  temperature  in  the  chart,  this  coinciding  with  the  largest 
amoupt  of  uric  acid  in  the  blood  and  the  greatest  number  of 
granules  in  the  blood  (see  previous  records  of  Effects  of  Salicylates 
on  Blood  Granules,  chapter  iii.). 

The  uric  acid  maintained  a  relatively  high  position  on  the  22nd 
also  and  the  water  only  rose  to  815  cc,  so  that  the  salicylate  no 
doubt  continued  in  action  part  of  the  following  day ;  and  though  the 
temperature  in  the  morning  was  not  so  low  and  the  uric  acid  in  the 
blood  less,  it  is  evident  that  the  drug  had  cleared  out  most  of  the 
urate  and  broken  the  back  of  the  attack. 

Almost  every  law  I  have  propounded  is  illustrated  iA  this  table : 
how  with  high  uric  acid  we  get  low  water,  low  or  falling  urea,  and 
low  or  falling  temperature ;  all  corresponding  no  doubt  with  the  skin 
sign  of  coUsemia— a  slow  capillary  reflux. 

On  the  other  hand,  with  low  uric  acid  we  have  high  urinary 
water,  high  or  rising  urea,  high  or  rising  temperature,  again  no 
doubt  corresponding  with  the  skin  sign  of  absence  of  coUsBmia — a 
quick  capillary  reflux. 

And  we  have  produced  all  these  changes  ourselves,  and  know 
exactly  how  we  produced  them  in  the  cases  of  Bright's  disease  and 
diabetes  recorded  in  previous  chapters.  There  as  here,  as  the 
blood  was  cleared  of  uric  acid  and  the  combustion  improved,  the 
temperature  rose  from  subnormal  to  normal  or  slightly  above  it. 

Indeed,  I  may  say  that  I  believe  the  normal  temperature  of  a 
person  who  is  as  free  as  possible  from  uric  acid  coUsBmia  is  above 
98-4°  F.  and  more  like  98-8°  F. 

*  In  the  table  we  are  told  that  it  was  given  twice,  but  in  the  notes  below  it 
three  doses  are  mentioned,  at  12.15,  5.30  and  8.80  p.m. 
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Those  who  refer  to  Dr.  Watson's  table  from  which  I  have  been 
quoting  will  find  the  figures  of  the  relation  of  uric  acid  to  urea  do 
not  correspond  with  those  in  this  book.  His  lowest  uric  acid  is  1  to 
76,  and  his  highest  1  to  32.  My  lowest  is  above  1 — 50,  and  my 
highest  1 — 16  (i.e.,  in  the  patient  whose  gout  attacks  are  recorded 
in  fig.  62). 

The  difiference  is  due  to  the  different  process  used  for  the  estima- 
tion of  uric  acid ;  Dr.  Watson  might  say  that  Haycraft's  process 
estimates  uric  acid  too  high,  and  I  might  reply  that  the  process  ho 
used  estimates  it  too  low ;  but  when  this  had  been  said  we  should 
not  be  any  better  off ;  and  what  I  want  to  point  out  here  is :  that 
the  large  and  important  fluctuations  of  uric  acid  come  out  quite 
clearly  with  almost  any  of  the  processes  now  in  use,  and  that  for 
that  matter  I  could  have  told  nearly  everything  that  happened  to 
this  patient  from  the  excretion  of  water  alone ;  that  I  could  have 
told  the  water  from  the  temperature,  or  the  temperature  from  the 
water,  and  the  uric  acid  from  either ;  and  that  so  far  from  its  now 
being  necessary  to  use  elaborate  processes  for  the  estimation  of 
uric  acid,  anyone  who  is  provided  with  a  thermometer,  or  even  with 
the  point  of  his  finger  and  the  second  hand  of  his  watch,  can  tell 
correctly  all  the  chief  fluctuations  in  urate  excretion  recorded  in 
this  table. 

The  capillary  reflux  is  a  satisfactory  guide  to  the  quantity  of 
uric  acid  in  the  blood,  or  the  blood  itself  can  easily  be  drawn  and 
examined ;  so  that  for  clinical  work  it  is  rarely  or  never  necessary 
to  wait  for  the  collection  and  estimation  of  the  uric  acid  in  the  urine. 

Some  of  Dr.  Watson's  conclusions  scarcely  seem  to  me  to 
be  in  accordance  with  his  facts. 

Thus  he  says  (previous  reference,  p.  14):  "The  alkalinity  of 
the  blood  is  not  diminished  during  the  attack,"  which  is  probably 
equivalent  to  saying  the  acidity  of  the  urine  is  not  increased  during 
the  attack. 

But  in  fig.  62  the  acidity  of  the  urine  is  high  or  rising  each  time 
the  temperature  rises,  and  in  Dr.  .Watson's  table  the  excretion  of 
PPft  is  stated  as  3*144  grains  on  the  day  that  uric  acid  is  relatively 
low,  corresponding  to  the  temperature  of  101^  F.  on  June  19 ;  on  the 
previous  day  the  P  O^  was  only  1*745  grains. 

Then  he  says,  *'  The  excretion  of  uric  acid  is  not  diminished  by 
the  attack,  but  the  reverse."  The  only  ground  for  this  statement, 
which  is  diametrically  opposed  to  my  results,  and  also  as  it  seems 
to  me  to  his  own,  is  that  Dr.  Watson  appears  to  date  the  attack  in 
his  patient  from  June  17,  when  there  was  a  slight  rise  of  tempera* 
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ture  in  the  morDlDg,  but  it  was  again  subnormal  in  the  evening; 
whereas  the  real  attack  and  the  great  rise  of  acidity  and  diminished 
excretion  of  uric  acid  were  not  til  the  evening  of  the  19th,  and  every- 
thing corresponds  with  this,  namely,  the  rise  in  urinary  water,  urea 
and  temperature,  as  already  pointed  out. 

Then  in  fig.  62  we  see  that  the  further  uric  acid  falls  below  nrea 
the  higher  is  the  temperature ;  the  absolute  height  of  uric  acid  has 
but  little  to  do  with  it,  though  it  is  always  far  lower  absolutely  in  the 
attack  than  when  salicylate  cures  it. 

His  last  conclusion  is,  '*  The  amount  of  uric  acid  in  the  Mood  is 
not  greater  during  the  attack  than  in  the  intervening  period."  With 
this  I  quite  agree,  but  it  is  an  under-statement  of  the  facts,  for  there 
is  far  less  uric  acid  in  the  blood  during  the  attack  than  before  and 
after  it. 

This  is  shown  by  the  excretion  of  uric  acid  in  the  urine  which 
Dr.  Watson  gives  ;  it  is  shown  by  the  temperature  during  and  after 
the  acute  pain ;  it  is  shown  by  the  urinary  water,  and  it  would 
certainly  have  been  shown  by  the  capillary  reflux  and  the  blood 
granules  had  they  been  examined. 

In  fig.  62  it  is  shown  by  the  relation  of  uric  acid  to  urea  at  the 
time  of  the  raised  and  subnormal  temperatures  respectively,  and  in 
Dr.  Watson's  chart  the  lowest  temperature  of  all  was  clearly  due  to 
the  excess  of  uric  acid  in  the  blood  which  the  salicylate  occasioned. 

As  I  can  only  admit  one  of  his  three  conclusions,  I  cannot  of 
course  follow  his  final  point  which  is  dependent  upon  them  when  he 
says :  "  If  these  points  be  accepted,  we  mu^t  start  de  novo  in  search 
of  the  cause  of  the  acute  paroxysm." 

To  my  mind  the  cause  has  been  staring  me  in  the  face  these 
twelve  years,  since  1888,  when  I  got  the  results  shown  in  fig.  62,  and 
it  seems  as  I  have  said,  to  be  just  as  clearly  visible  in  Dr.  Watson's 
figures  as  in  mine. 

Let  those  who  wish  start  de  novo  as  much  as  they  please,  but 
meanwhile  I  have  absolute  power  either  to  produce  or  relieve  the 
acute  paroxysm,  and  by  means  of  the  water,  urea,  temperature, 
capillary  reflux,  and  blood  granules,  can  watch  every  change  as  I 
produce  it. 

In  Dr.  Watson's  case  the  attack  was  due  to  the  uric  acid  intro- 
duced in  mixed  diet  or  thymus ;  but  the  idea  of  watching  the  e£feol 
of  feeding  thymus,  while  keeping  on  a  drug  like  iodide,  that  pre- 
vented solution  and  excretion,  is  rather  original,  and  no  possible 
conclusion  could  be  drawn  as  to  the  amount  of  uric  acid  or  xantfain 
in  the  thymus. 
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When  the  iodide  was  left  off,  the  uric  acid  previously  stored 
rushed  iato  the  blood,  lowering  the  exoretion  of  water,  and  pro- 
ducing on  June  15  and  16  a  subnormal  temperature.  While  this 
was  the  state  of  affairs,  some  acids  or  acid-formiog  food  in  the 
mixed  diet  ran  up  the  acidity  of  the  urine  (as  we  see),  diminished 
the  alkalinity  of  the  blood  and  its  solvent  powers  for  uric  acid,  and 
the  urate  being  driven  into  a  joint,  the  rise  of  temperature,  the  pain 
and  the  diuresis  were  the  natural  results. 

I  have  produced  and  seen  the  production  of  scores  and  scores  of 
identical  results,  and  my  general  lawgT  suffice  to  explain  every  fact  in 
the  record. 

Dr.  Watson  has  since  published  a  paper,  British  Medical  Journal, 
1905,  vol.  i.,  p.  127,  on  "  Reasons  for  Abandoning  the  Uric  Acid 
Theory  of  Gout,"  but  I  must  say  that  his  somewhat  sweeping 
general  conclusions  appear  to  me  to  be  as  little  justified  by  the  facts 
brought  forward  as  those  I  have  criticised  above.  Several  of  his 
points  have  been  completely  explained  in  the  preceding  chapters, 
and  there  is  one  which  he,  in  common  with  other  observers,  has 
really  never  attempted  to  face,  namely,  that  by  reducing  the  uric 
acid  output  to  one  half  of  its  original  quantity,  gout  and  all  its 
manifestations,  both  local  and  collsBmic,  can  certainly  be  removed  ; 
and  that,  when  this  has  been  done,  all  the  symptoms  can  be  brought 
back  simply  by  once  more  resuming  either  the  uric-acid-containing 
foods,  or  by  swallowing  known  quantities  of  pure  uric  acid  or  xanthin. 
The  cure  of  gout  by  uric-acid-free  diet  reduces  the  uric  acid  output 
from  some  20  or  22  gr.  a  day  to  10  or  11,  and  this  can  be  done 
without  any  alteration  of  nutrition,  without  any  fall  in  acidity  or 
area,  without  the  production  of  any  debility  or  ansBmia,  but,  on  the 
contrary,  with  advantage  in  all  these  directions,  with  increased 
strength  and  power  of  endurance,  with  normal  temperature  and 
improved  blood  quality.  It  is  clear,  then,  that  in  this  experiment 
nothing  except  the  uric  acid  need  be  altered ;  the  uric  acid  being 
taken  away,  all  its  effects  disappear,  the  uric  acid  being  put  back,  all 
its  effects  return.  I  am  claiming  nothing  as  the  result  of  uric  acid, 
which  cannot  be  produced  or  removed  by  giving  or  withholding  this 
poison.  The  causation  of  gout  by  uric  acid  is  not  a  theory  but  A  fact. 
The  so-called  uric  acid  diathesis,  the  belief  that  some  people  form 
more  uric  acid  than  others,  the  belief  that  uric  acid  is  the  result  of 
deficient  oxidation  instead  of  its  cause,  is  a  mere  theory  without  any 
solid  foundation  whatever,  and  it  may  be  demonstrated  Ihat  col- 
IflBmia  on  the  one  hand,  or  arthritis  on  the  other,  originate  by 
mere  administration  of  pure  uric  acid.     Let  those  who  assert  that 
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uric  acid  is  not  poisonous  undertake  to  swallow  6  gr.  of  it  every  day 
,  for  a  month,  and  if  by  that  time  they  have  not  suffered  sufficiently 
from  collsemic  troubles,  let  them  take  a  small  dose  of  salicylate  of 
soda,  followed  by  a  Turkish  bath,  and  if  that  does  not  convince  them 
they  must,  so  far  as  I  am  concerned,  remain  unconvinced,  though 
I  will  take  no  responsibility  should  this  produce  serious  results. 
When  the  quantity  of  uric  acid  in  the  blood  can  be  observed  from 
hour  to  hour,  and  its  effects  on  the  capillary  circulation  measured 
with  accuracy,  when  the  blood  can  be  examined  from  hour  to 
hour  and  the  quantity  it  contains  demonstrated,  and  when,  by 
the  administration  of  pure  uric  acid  this  quantity  can  be  increased 
or  diminished  at  will,  and  it  can  be  shown  that  all  its  effects 
increase  or  diminish  also,  it  is,  in  my  opinion,  waste  of  time  to 
talk  about  the  causation  of  disease  (either  arthritis  or  coUsemia)  by 
uric  acid  as  a  theory.  It  is  a  fact,  and  one  which  anybody  who 
has  a  taste  for  clinical  investigation  can  demonstrate  for  them- 
selves in  a  few  hours. 

If  it  were  true  that  certain  people  through  defective  oxidation 
could  produce  uric  acid  out  of  foods  which  those  with  better  oxida- 
tion do  not  produce  it  out  of,  it  would  be  impossible  to  cure  soch 
people  of  their  gout  or  of  their  coUoBmia  by  merely  withholding  oric- 
acid-containing  foods;  and  in  spite  of  the  uric  acid  introdaction 
having  been  cut  down  10  or  11  gr.  a  day,  such  people  would  still 
form  excess  of  uric  acid  and  still  suffer  from  coUaBmia,  and  occa- 
sionally als6  from  arthritis.  '  As  a  matter  of  fact  this  is  not  the  case, 
and  all  who  take  the  trouble  to  reduce  their  uric  acid  ingestion  will 
gradually  become  free  from  disease. 

In  reference  to  physiological  relations  I  would  point  out  that  the 
attack  of  gout  commonly  occurs  at  night  during  the  acid  tide,  when 
the  excretion  of  uric  acid  is  at  its  lowest,  and  during  the  course  of 
the  attack  the  pains  are  always  worst  and  the  temperature  highest 
at  night.  The  curves  in  my  paper  above  referred  to  show  this  welL 
Sir  A.  Garrod  (previous  reference,  p.  42)  quotes  from  Sydenham's 
description  of  the  attack  in  which  the  hour  of  onset  is  mentioned 
as  2  a.m.,  and  on  p.  44,  still  quoting  from  the  same  authority,  tpfb 
find  this  statement :  '*  One  thing,  however,  is  constant — the  pais 
increases  at  night  and  abates  in  the  morning."  I  hope  no  one  who 
has  followed  my  reasoning  will  have  any  difficulty  in  understanding 
the  meaning  of  this.  It  is  in  absolute  accord  with  my  statement, 
that  the  exertion  of  uric  acid  is  inversely  as  the  acidity,  and  tha& 
when  uric  acid  fails  to  be  excreted,  it  is  retained  in  the  joints  and 
irritate   them. 
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As  regards  season,  Sydenham's  account  is  equally  emphatic.  He 
•says  (p.  42) :  **  Towards  the  end  of  January  or  the  beginning  of 
February  suddenly  and  with  scarcely  any  premonitory  feelings  the 
disease  breaks  out.^  That  is  to  say,  at  the  very  coldest  season  of 
the  whole  year,  when  the  acidity  is  highest  and  the  excretion  of  uric 
acid  least  (see  fig.  4). 

But  indeed,  the  whole  of  Sydenham's  description  can  be  easily 
explained  in  terms  of  uric  acid  excretion  by  anyone  who  is  con- 
versant with  it.  Thus  he  says  (same  reference,  p.  42) :  **  But  a 
few  days  before  this  (that  is,  the  attack)  torpor  comes  on  and  a 
feeling  of  flatus  along  the  legs  and  thighs.'*  This  means  a  slight 
fall  in  acidity  (no  doubt  due  to  the  stomach  derangement  he  speaks 
of  as  a  forerunner  of  the  attack),  a  plus  excretion  of  uric  acid,  and 
its  excess  in  the  blood  causing  **  torpor,"  or,  as  I  have  described' it, 
mental,  metabolic  and  general  depression  (see  also  previous  remarks 
on  Dr.  Watson's  case).  Then  see  what  happens  ;  he  goes  on  : 
*^  Besides  this  there  is  a  spasmodic  affection,  whilst  the  day  before 
the  fit  the  appetite  is  unnaturally  hearty.  The  victim  goes  to  bed  in 
good  health  and  sleeps,"  and  at  2  a.m.  is  roused  by  the  pain. 

We  have  seen  that  there  was  dyspepsia  with  fall  of  acidity  and 
collsBmia  with  **  torpor  "  as  its  sign.  Then  the  stomach  improves ; 
**  the  appetite  is  unnaturally  hearty."  Up  go  urea  and  acidity  at 
a  time  when  the  blood  is  highly  charged  with  uric  acid,  with  the 
natural  result  that  it  is  driven  into  the  joints,  and  this  occurs  at 
an  hour  when  the  acidity  has  been  rising  for  some  time  and  is 
nearly  at  its  highest  point. 

We  can  now  see  our  factors  quite  clearly,  almost  as  well  as  if  we 
had  produced  the  attack  ourselves.  (1)  Dyspepsia  producing  a  fall 
of  acidity  and  coUoBmia.  (2)  Improvement  of  digestion  and  appe- 
tite raising  acidity  and  driving  the  uric  acid  out  of  the  blood  into  the 
joints.  Can  anything  be  more  simple?  and  this  sequence  can  be 
imitated  at  pleasure  to  any  extent.  But  it  is  only  by  acting  on  a 
natural  or  artificially  produced  collsemia  that  arthritis  can  be  caused ; 
when  there  is  almost  no  uric  acid  in  the  blood  we  cannot  drive  it 
into  the  joints :  hence  as  we  shall  see  all  treatments  by  drugs, 
salts  (sulphates,  &c.),  mineral  waters,  or  pure  meat  diet,  which 
stimulate  nutrition  and  combustion  and  keep  the  blood  free  of  uric 
acid  for  a  time,  do  for  such  time  also  keep  off  arthritis.  Conversely 
the  worst  conditions  for  chronic  arthritis  are  those  where  joints 
are  already  irritated,  and  a  constant  supply  of  urates  in  the  blood 
keeps  up  the  irritation. 

With  regard  to  pure  meat  diet,  all  uric  acid  absorbed  in  the 
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intestines  has  to  pass  the  liver,  and,  as  we  have  seen,  a  large  nitro- 
genous metabolism  means  high  acidity  of  the  liver,  and  high  acidity 
of  the  liver  means  retention  of  every  grain  of  uric  acid  that  comes 
to  it  (see  uric  acid  filter  experiments,  chapter  v.).' 

Thus,  in  spite  of  large  introduction,  a  pure  meat  diet  keeps  the 
blood  clear  of  uric  acid,  and  so  long  as  it  does  so  arthritis  cannot  be 
produced. 

The  moment  that  stimulation  and  acidity  fail,  however,  the 
acidity  of  the  liver  falls,  and  then  there  is  a  correspondingly  large 
rush  of  uric  acid  into  the  general  circulation,  and  this  is  no  doubt 
what  occurs  when  morphine,  mercury,  iodides  and  other  retentive 
drugs  are  suspended. 

In  connection  with  this  causation  of  arthritis,  I  was  much  inter- 
ested to  hear  Dr.  Oliver,  of  Harrogate,  say  at  a  meeting  of  the 
British  Balneological  and  Climatological  Society  in  April,  1896, 
that  in  olden  times  he  had  often  seen  gout  flare  up  in  patients 
coming  to  Harrogate,  as  it  was  then  the  custom  to  put  them  in 
hot  immersion  baths,  and  these  seemed  to  develop  the  goot 
attacks  :  and  I  hear  from  Dr.  D'Oyly  Grange,  of  Harrogate, 
that  some  patients  still  have  acute  gout  on  first  coming  there, 
and  this  is,  no  doubt,  due  to  the  salts  and  sulphur  in  the  Hajro- 
gate  water ;  but  if  a  gouty  patient  is  put  into  a  hot  bath,  which, 
acting  like  the  Turkish  bath  (in  fig.  72),  floods  his  blood  with  niic 
acid,  then  the  Harrogate  water  will  be  almost  certain  to  produce 
an  attack  of  gout. 

Why  does  gout  come  in  January  and  February  ?  (1)  Because 
during  part  of  November,  the  whole  of  December,  and  January  ihe 
weather  is  cold.  This  diminishes  the  excretion  of  acids  in  per8|Hr«- 
tion,  and  keeps  the  acidity  of  the  urine  high  (Sir  A.  Garrod)  and  the 
alkalinity  of  the  blood  low  ;  hence,  during  this  period,  the  excretion 
of  uric  acid  falls  short  of  formation  and  introduction,  and  it  is 
retained  and  accumulated  in  the  body,  the  opposite  condition  to 
mental  depression,  and  at  the  opposite  end  of  the  year  (see  fig-^^ 
(2)  When,  at  the  end  of  January,  dyspepsia  lowers  acidity  for  a 
day  or  two,  there  is  a  large  store  of  uric  acid  in  the  body  which 
is  washed  out  into  the  blood,  producing  colloBmia  with  **  torpor" 
as  its  sign.  (3)  On  this  supervenes  a  sharp  rise  of  acidity  which 
quickly  clears  the  blood  of  uric  acid,  driving  it  into  the  joints. 
(4)  During  the  **  good  health  "  of  the  day  before  the  attack  the 
patient  has  probably  taken  a  little  extra  exercise  as  well  &s  ^ 
little  extra  food,  and  during  the  exercise  he  has  produced  a  littl« 
warmth  and  diminished  alkalinity  in  some  of  the  joints  of  his  fe*^ 
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This  has  not  subsided  when  the  rising  acidity  of  night  not  only  pre- 
vents its  fall,  but  increases  it.  Hence,  at  2  a.m.,  certain  joints  in 
the  feet  are  the  least  alkaline  structures  in  the  body,  and  most  of 
the  uric  acid  in  the  blood  is  concentrated  upon  them,  a  uric  acid 
filter  is  set  up,  and  acute  pain  and  inflammation  result.  The  whole 
thing  is  a  fluctuation  in  the  excretion  of  uric  acid,  which  can  be 
imitated  to  any  extent. 

A  gout  attack  can  be  produced  by  acids  or  any  drugs  which 
directly  or  indirectly  raise  the  acidity  or  otherwise  interfere  with 
the  solubility  of  uric  acid. 

But  these  drugs  will  not  produce  an  attack  unless  there  is  plenty 
of  uric  acid  in  the  blood  for  them  to  act  upon,  so  that  the  mere  fact 
that  an  acid  or  a  dose  of  mercury,  nux  vomica,  &o.,  has  been  taken 
without  producing  any  pain  proves  nothing. 

If  you  are  going  to  produce  an  experimental  arthritis  you  must 
first  bring  a  quantity  of  uric  acid  into  the  blood  in  solution  probably 
with  a  salt  of  potash  or  soda,  and  then  administer  some  of  the 
drugs  which  will  interfere  with  its  solubility  and  drive  it  into  the 
joints  and  fibrous  tissues ;  this  is  what  occurs  in  nature,  otherwise 
an  attack  of  gout  or  rheumatism  does  not  result.  A  rise  of  acidity 
or  the  taking  of  a  drug  which  causes  retention  when  the  blood  is 
nearly  free  from  uric  acid  naturally  produces  no  result. 

From  what  has  been  said,  it  must  be  obvious  that  an  acid  may 
fail  to  produce  an  attack  of  gout  for  several  reasons.  (1)  It  may 
fail  to  be  absorbed  from  gastric  irritability  (nausea,  vomiting,  &c.), 
or  it  may  irritate  the  stomach,  and  prevent  its  own  absorption  and 
that  of  food  also,  and  so  lower  rather  than  raise  acidity.  It  is 
specially  likely  to  do  this  when  given  too  concentrated,  or  in  too 
large  a  quantity  at  one  time.  (2)  When  absorbed  it  may  be  over- 
powered by  alkaline  salts  of  potash  or  soda  present  or  produced 
from  other  sources  (as  debility,  perspiration,  &c,).  It  is  always 
necessary,  therefore,  to  see  that  an  acid  given  raises  the  acidity  of 
the  urine.  (3)  There  may  be  no  uric  acid  in  the  blood  owing  to  its 
previous  removal  by  a  course  of  salicylates  or  other  solvents,  and 
then  there  is  obviously  nothing  for  the  acid  to  act  on,  and  no  gout 
results. 

I  notice  that  Dr.  Luff  in  his  Goulstonian  Lectures  {Lancet j  i., 
1897,  p.  1070)  objects  to  my  statement  that  diminished  alkalinity 
of  the  blood  causes  retention  of  uric  acid  in  certain  tissues,  and 
he  then  goes  on  to  speak  of  the  solubilities  of  sodium  biarate. 
But  why  trouble  about  sodium  biurate?  I  should  acknowledge  that 
the  uric  acid  if  long  retained  may  eventually  become  sodium  biurate, 
43 
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but  we  have  to  deal  with  it  at  the  time  it  is  in  the  blood,  wbeo 
according  to  the  late  Sir  W.  Roberts  it  is  a  quadriurate ;  for  acids 
diminish  and  alkalies  increase  the  excretion  of  uric  acid  in  the 
urine  from  hour  to  hour,  almost  from  moment  to  moment,  and  tiie 
presence  of  more  or  less  irritation  in  some  fibrous  tissue  is  ft 
frequent  concomitant  of  the  diminished  excretion ;  but  here  we 
are  dealing  with  uric  acid  as  it  is  in  the  blood  and  tissue  flaids,  and 
that  it  eventually  becomes  a  biurate  when  deposited  in  the  tiseaee  is 
a  matter  of  no  consequence. 

All  the  uric  acid  with  which  I  am  concerned  in  this  book  pro- 
bably exists  as  uric  acid  or  a  quadriurate,  either  in  solution  or  in 
colloid  form  ;  and  only  in  this  and  the  next  chapter  have  I  to  deal 
at  all  with  the  biurate  of  sodium,  and  that  only  after  the  arthritic 
irritation  has  been  produced.  For  we  often  see  the  biurate  plastered 
over  joints  and  not  causing  an  atom  of  irritation  (see  also  my  refer- 
ence to  Pfeififer's  experiments  on  himself  in  chapter  xvi.).  When 
uric  acid  is  being  retained  in  the  body  by  the  action  of  an  acid  it 
is  as  a  spherical  or  colloid  urate,  but  still  in  suspension  and  non- 
crystalline. And  when  uric  acid  is  being  excreted  in  excess  as  the 
result  of  taking  an  alkali,  this  alkali  meets  with  it  in  the  blood  or 
tissues,  probably  as  uric  acid  or  a  quadriurate  (see  Mordhonrt's 
results  quoted  in  chapter  v.). 

Now,  the  late  Sir  W.  Roberts  tells  us  (**  Uric  Acid,  Gravel,  and 
Gout,"  p.  86)  that  the  acid  urate  of  sodium  is  not  thrown  down 
from  a  solution  of  quadriurate  in  serum  till  the  second  or  third 
day,  and  it  seems  probable  that  in  the  living  tissue  fluids  it  wiO 
take  even  longer. 

But  Sir  A.  Garrod  tells  us  in  the  passage  already  quoted  above, 
that  *'  a  few  glasses  of  wine,  ale  or  porter  quickly — produce,*'  4c^ 
and  we  see  in  fig.  66  that  the  arthritic  pains  were  very  mari^d 
within  an  hour  after  swallowing  the  dose  of  acid ;  obviously  then 
the  turthritis  could  not  be  due  to  deposition  of  the  biurate,  but  was 
probably  due  to  retention  of  uric  acid  either  in  solution  or  mon 
probably  in  colloid  form,  and  this  is  what  I  have  been  suggeitiog 
for  years  past  in  previous  editions,  not  deposition,  but  retetttum- 

And  if  this  is  correct  we  have  here  probably  one  rather  impor 
tant.  difference  between  the  arthritis  of  gout  and  that  of  acote 
rheumatism. 

In  acute  rheumatism  the  arthritis  is  often  only  a  matter  of  a  fe* 
hours,  for  even  if  it  continues,  the  irritation  may  leave  one  joint  and 
go  to  another,  proving  that  the  urate  is  soluble  and  oan  be  moied 
from  place  to  place.     And  this  alone  is  a  powerful  argument   gain^ 
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Dr.  Luff's  contention  that  the  biurate  is  the  cause  of  the  irritation 
in  gout;  for  in  gout  we  have  the  biurate  deposited  without  any 
«ign  of  irritation  round  it,  and  in  nrheumatism  we  have  very  severe 
irritation  without  any  biurate  deposit,  or  time  for  it  to  be  deposited. 

And  this  is  almost  certainly  due  to  something  more  soluble  than 
the  biurate,  which  has  not  had  time  to  be  deposited :  hence  in  acute 
rheumatism  there  is  but  a  passing  inflammation  similar  to  that  in 
gout  of  the  fibrous  tissues,  as  described  in  chapters  xvi.  and  xvii.  and 
in  fig.  74  ;  and  here  the  soluble  urate  is  all  taken  up  again  into  the 
circulation,  and  leaves  little  or  no  deposit  of  acid  urate  behind  it 
(see  also  chapter  ix.). 

In  gout,  on  the  other  hand,  the  urate  is  not  only  present  in 
greater  quantity  in  the  one  joint  affected,  but  it  remains  longer,  and 
so  the  biurate  is  deposited,  and  this  may  go  on  for  some  time 
attracting  other  urates  to  it  as  long  as  the  blood  is  rich  in  urates,  so 
that  the  tophus  grows  steadily  larger. 

Here  we  have  undoubtedly  to  deal  with  the  biurate,  and  must 
consider  its  solubility  in  any  attempt  we  may  make  to  dissolve  and 
remove  it. 

But  here  again  the  chemical  facts  are  not  nearly  so  difficult  to 
reconcile  with  clinical  experiences  as  some  appear  to  believe. 

Thus  the  late  Sir  W.  Roberts  tells  us  that  the  biurate  is  not 
entirely  insoluble  in  blood  serum,  and  again  he  says  (previous  refer- 
ence, p.  108) :  **  The  solvent  relation  of  the  bodily  fluids  to  the 
material  of  gouty  deposits  is  simply  a  question  of  saturation  or 
subsaturation.  If  the  lymph  or  synovia  at  a  certain  spot  became 
saturated,  or  rather  supersaturated,  with  sodium  biurate,  precipitation 
of  that  substance  will  inevitably  take  place  into  the  contiguous 
fibrous  tissues.  And  if  after  such  an  event  the  lymph  or  synovia 
recover  their  purity  and  become  approximately  free  from  biurate, 
as  in  due  course  usually  comes  about,  a  process  of  slow  resolution 
will  of  necessity  set  in. 

Now  this  is  very  interesting,  and  it  explains  a  clinical  experience 
of  mine  that  one  often  appears  to  get  more  benefit,  as  regards  the 
clearing  up  of  old  gouty  troubles,  from  several  short  courses  of 
salicylates  with  pauses  between  them,  than  from  a  single  long 
course ;  and  each  time  one  starts  fresh,  one  gets  a  large  excretion  of 
uric  acid,  though  towards  the  end  of  the  previous  course  it  had  been 
but  little  increased. 

And  the  results  given  in  my  curves  show  that  the  effect  of 
leaving  off  salicylates  after  some  days'  administration,  is  a  great 
fall  in  the  excretion  of  uric  acid  in  the  urine,  which  is  thus  for 
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some  days  below  its  normal  relation  to  urea»  and  it  seems  probable 
that  during  these  days  the  lymph  is  in  a  condition  of  sabsatoration, 
and  some  resolution  of  biurate  deposits  consequently  occurs. 

Again,  and  this  is  a  matter  of  the  greatest  interest,  Sir  W.  Boberts 
shows  (previous  reference,  pp.  79  and  80)  in  his  experiments,  tbak 
the  biurate  is  comparatively  soluble  in  water,  and  that  the  solvent 
power  of  serum  or  a  saline  solution  increases  as  the  percentage  of 
saline  it  contains  diminishes. 

It  follows  that  a  blood  which  is  watery  and  poor  in  salines,  is  a 
much  better  solvent  of  biurate  deposits  than  a  blood  which  is  con- 
centrated and  rich  in  salines. 

And  this  is  exactly  what  we  find  in  nature,  for  as  I  have  been 
pointing  out  over  and  over  again  in  the  previous  chapters  (see 
chapter  vi.  and  elsewhere),  it  is  in  the  old,  feeble,  debilitated  and 
waterlogged  that  we  get  a  constant  excess  of  uric  acid  in  the 
urine,  and  what  appears  to  be  a  comparatively  rapid  removal  of 
biurate  deposits  from  gouty  joints,  leaving  little  but  erosion  to 
mark  the  place  where  they  were. 

Now,  as  we  have  seen  in  previous  chapters,  the  presence  of  an 
excess  of  uric  acid  in  the  blood  makes  it  dilute  and  watery  by  dioiin- 
ishing  the  outflow  of  water  from  the  kidneys,  so  that  we  get  in 
chlorosis,  as  Dr.  Jones  has  pointed  out  (see  chapter  xii.),  not  only  a 
lowering  of  the  blood  decimal  but  a  fall  in  the  specific  gravity  of  the 
blood. 

And  the  same  in  Bright's  disease,  when  there  is  retention  of 
water  and  dropsy,  the  blood  (as  in  the  case  examined  in  chapter  xiii., 
for  instance)  is  poor  and  watery,  and  contains  but  a  low  percent- 
age both  of  hsemoglobin  and  cells. 

And  this  is  not  all,  for  in  conditions  of  weakness,  debility  and 
emaciation  we  get  low  nutrition  and  slackening  of  digestion  and 
metabolism  in  general,  and  as  a  result,  very  low  excretion  of  urea 
per  poimd  of  body  weight. 

But  the  urea  is  the  index  of  the  breaking  up  of  albumins  and 
albuminous  tissues,  and  while  the  nitrogenous  portion  of  these  goes 
to  produce  this  urea,  their  salts  and  acid-forming  radicles  no  doubt 
furnish  the  corresponding  saline  constituents  of  the  blood  and  arine> 
and  hence,  as  I  have  shown,  the  acidity  of  the  urine  varies  up  and 
down  with  the  urea. 

Therefore,  in  conditions  of  debility,  wasting,  and  especially  if 
there  is  dropsy,  we  have  two  very  powerful  conditions  tending  to 
make  the  blood  and  its  serum  watery  and  poor  in  salines,  and  this 
will,  as  we  have  seen,  directly  increase  their  power  of  dissolving 
biurate  deposits. 
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Again,  it  is  not  to  the  point  with  regard  to  the  large  excretion 
of  uric  acid  in  the  nrine  produced  by  the  administration  of  alkalies 
or  the  diminished  excretion  produced  by  acids  and  acid  salts,  &c.,  to 
show  that  the  solubility  of  the  biurate  is  not  increased  by  alkalies, 
for  in  all  physiological  conditions,  and  probably  in  all  pathological 
ones  also,  with  the  exception  of  gout  and  rheumatism  of  some  stand- 
ing, we  have  to  deal  only  with  uric  acid  or  a  urate  of  which  the 
solubilities  are,  as  we  know,  very  different  from  those  of  the  biurate, 
and  which  do,  comparatively  easily,  pass  into  solution  in  combination 
with  an  alkaline  base,  and  are  also  precipitated  from  such  solution 
by  an  acid  which  takes  the  base  from  them. 

In  so  far  as  alkalies  and  their  administration  affect  the  solution 
and  removal  of  biurate  from  the  tissues,  their  first  effect  is,  no 
doubt,  to  remove  uric  acid  or  urates  and  eliminate  them  from  the 
body,  and  if  this,  as  in  the  case  of  the  salicylates  above  mentioned, 
causes  subsaturation  of  the  blood  and  tissue  fluids,  then  some  biurate 
is  taken  up  from  the  deposits. 

Hence  the  elimination  of  gouty  deposits  by  the  administration 
of  alkalies  is  probably,  as  the  late  Sir  W.  Eoberts  points  out 
(previous  reference,  p.  129),  a  somewhat  slow  process,  though  in 
taking  his  estimate  of  their  effects  we  must  make  allowance  for  the 
constant  daily  introduction  of  uric  acid  or  xanthins  in  food,  which 
was  probably,  in  the  case  he  is  speaking  of,  neither  prevented. nor 
allowed  for;  and  when  introduction  is  prevented,  as  I  constantly 
aim  at  doing  by  di^t,  the  subsaturation  of  the  tissue  fluids  is 
increased  and  the  resolution  of  biurate  deposits  accelerated. 

Again,  it  is  little  to  the  point  to  show  that  salicylates  have 
small  effect  on  the  solubility  of  the  biurate,  for  both  in  physiology 
and  pathology,  when  they  cause  a  plus  excretion  of  uric  acid,  they 
have  to  deal  with  a  soluble  urate ;  and  if  chemistry  is  correct  they 
apparently  have  the  power  in  conditions  obtaining  in  the  living 
human  body  of  splitting  this  up  into  its  constituents,  and  combining 
with  only  one  of  them,  the  glycocoll ;  and  this  power  has,  as  I  have 
pointed  out  in  chapters  ii.  and  iii.,  some  relation  to  the  salines  in 
the  blood  and  the  acidity  of  the  urine  in  relation  to  urea,  and 
cannot  therefore  apparently  be  exercised  in  dogs. 

Other  things  which  interfere  with  the  solubility  of  uric  acid 
(such  as  iron,  lead,  mercury,  lithia,  zinc,  manganese,  calcium,  &o.) 
may  also  produce  an  attack  of  gout,  but  compared  to  acids  they  are 
rarely  met  with  in  nature,  and  are  not  generally  so  powerful  in  action, 
because  a  good  supply  of  alkaline  phosphates  or  other  alkaline  salts 
easily  prevents  their  producing  much  retention.     Still  at  night, 
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when  the  aoidity  is  high,  they  produce  a  little  or  increase  any 
pain  that  is  present. 

(St  iron  salts  Sir  A,  Garrod  says  (p.  383) :  "These  preparations, 
when  indiscriminately  given  to  gouty  subjects,  are  apt  to  excite 
paroxysms  of  their  disorder,  and  are,  for  the  most  part,  contra- 
indicated." 

That  lead  precipitates  gout  attacks  is  so  well  known  that  I  need 
hardly  quote  anything  concerning  it,  but  Sir  A.  Garrod  has  shown 
that  gout  is  much  more  common  among  those  exposed  to  lead,  such 
as  plumbers  and  painters.  He  also  pointed  out  that  uric  acid  is 
almost  invariably  present  in  the  blood  in  cases  of  lead  poisoning. 

I  would  remark,  in  passing,  that  it  is  during  the  secondary 
action  of  lead  that  there  is  collsemia.  Its  primary  action  is  (see 
fig.  13)  to  diminish  the  solubility  of  uric  acid,  to  bring  excretion 
below  formation,  and  to  retain  it  in  the  body,  and  at  this  time  (here 
is  little  in  the  blood.  Then,  when  from  dyspepsia  or  intestinal  pain 
(due  to  urate  of  lead  in  the  intestinal  walls,  see  chapter  x.)  the 
urea  and  acidity  fall,  the  retained  uric  acid  is  washed  out  into  the 
blood  stream,  and  collsemia  with  slow  high  tension  pulse  accompany 
and  follow  the  lead  colic.  If  my  researches  are  coq^ect,  the  slow 
high  tension  pulse  which  is  often  very  marked  in  plumbism  may  be 
taken  as  proof  positive  of  the  presence  of  excess  of  iiric  acid  in  the 
blood,  and  the  pulse  can  be  quickened  and  its  tension  reduced  by 
drugs  that  act  on  uric  acid,  and  they  may  produce  gout  when  so 
acting.  , 

As  to  mercury,  I  have  shown  that  its  aidministration  brings  the 
excretion  of  uric  acid  below  the  level  of  formation  {British  Medical 
Journal,  1890,  vol.  i.,  p.  1241 ;  also  fig.  17)  and  clears  the  blood  of 
it,  producing  mental  well-being,  free  capillaries,  quick  low  tension 
pulse  and  diuresis,  all  results  of  the  free  capillaries. 

It  also  resembles  lead  in  that  it  often  produces  some  intestinal 
pain  of  a  griping  character. 

Sir  A.  Garrod  says  of  it  (p.  236) :  ''  It  is  a  well-established  fact 
that  metallic  impregnation  is  capable  of  inducing  pains  in  the 
extremities,  which  bear  a  close  resemblance  to  those  of  rheuma- 
tism." Artificers  exposed  to  mercurial  vapour  often  suffer  from 
what  is  termed  **  neuralgia  mercurialis." 

With  regard  to  lithia,  I  must  refer  to  what  I  have  said  of  its 
action  (fig.  14).  My  results  show  that  it  diminishes  the  excretion 
of  uric  acid,  and  at  the  same  time  frees  the  capillaries  and  quickens 
the  pulse,  causes  mental  well-being  and  a  free  fiow  of  urine,  and 
when  it  does  all  this  it  generally  causes,  like  lead  and  mercur)i 
some  pricking  and  shooting  pain  in  the  joints  also. 
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Now  the  mineral  waters  containing  sulphates  spoken  of  in  the 
previous  chapter  as  curing  glycosuria  and  diabetes,  and  as  doing 
this  by  clearing  the  blood  of  uric  acid,  are  many  of  them,  strange  as 
it  may  seem,  useful  in  the  treatment  of  gout  also. 

They  cure  the  diabetes  by  clearing  the  blood  of  uric  acid  and 
allowing  combustion  to  improve,  and  we  should  expect  that  in  doing 
this  they  would  produce  more  or  less  arthritis,  and  this  is  exactly 
what  we  find  to  be  the  case ;  still,  nevertheless,  they  do  some  good 
for  gout,  because  once  this  first  arthritis  has  passed  over  they  tend 
to  keep  the  blood  free  from  excess  of  uric  acid  for  some  time,  and  in 
this  way  keep  off  attacks. 

Unfortunately,  the  first  arthritis  does  not  always  disappear  and 
the  blood  is  not  always  kept  constantly  clear  of  urate,  but  it  fluctu- 
ates back  and  forwards ;  in  this  case  a  patient  may  come  to  the  spa 
walking  but  leaves  it  on  crutches.  This  result  varies  with  the 
conditions  present  in  each  individual  patient,  with  his  strength,  his 
nutrition,  and  above  all  with  his  digestion.  If  digestion  is  good  the 
stimulation  will  succeed,  the  blood  will  be  cleared  of  uric  acid,  and 
the  smouldering  arthritis  will  come  to  an  end,  as  the  joints  are  no 
longer  bathed  in  uric  acid.  If,  on  the  other  hand,  digestion  is 
feeble,  the  blood  will  not  be  completely  cleared  of  uric  acid,  there 
will  be  collaemia  with  fluctuations,  and  the  arthritis  will  continue  or 
increase. 

It  is  by  clearing  the  blood  of  uric  acid  that  a  large  number  of 
drugs  (as  iodides,  salts  of  calcium,  cannabis  indica,  lithia,  guaiacum, 
other  resins  and  compounds  of  sulphur,  such  as  the  troch.  sulph.  co. 
of  Sir  A.  Garrod)  act  in  relieving  chronic  arthritis  associated  with 
debility,  and  almost  completely  free  from  febrile  temperature. 

These  troubles  are  due  to  the  fact  that  there  is  chronic  collsemia, 
and  a  very  little  rise  of  acidity,  such  as  that  which  occurs  every 
night,  tends  to  drive  almost  every  evening  a  little  more  urate  into 
the  joint,  and  keep  the  irritation  smouldering  on,  but  if  any  of  the 
above-mentioned  drugs  can  keep  the  blood  relatively  free  from 
uric  acid  much  of  this  chronic  irritation  may  be  prevented;  but 
these  drugs  also  when  first  used  may  make  the  pains  worse  for  a 
day  or  two. 

This  is  exactly  the  condition  (chronic  arthritis  associated  with 
debility)  in  which  salicylates  will  do  no  good,  and  may  even,  as  we 
shall  see  in  the  next  chapter,  do  harm. 

Exactly  the  same  thing  holds  with  regard  to  the  mineral  waters 
which  contain  sulphates;  the  patients  arrive  at  the  spa  with  a 
considerable  quantity  of  uric  acid  in  their  blood,  and  the  sulphates 
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drive  this  into  their  joints  and  produce  an  arthritis,  and  I  believe 
that  at  several  such  spas  the  physicians  are  in  the  habit  of  telling 
their  patients  that  this  first  attack  is  a  sign  that  the  water  is  going 
to  do  good. 

And  this  is  quite  true,  for  once  the  first  attack  is  over  the 
sulphates  keep  the  blood  relatively  clear  of  uric  acid  and  thus 
prevent  future  attacks  for  some  time. 

And  they  produce  these  results  (1)  by  clearing  the  blood  of 
uric  acid,  and  (2)  by  the  increase  of  metabolism  and  combustion 
which  results  from  this,  and  which,  as  we  have  seen,  cores  the 
diabetes,  and  the  result  of  this  upward  metabolism  is  that  the 
fires  of  life  in  this  patient  burn  for  a  considerable  time  both  brighter 
and  better,  acidity  of  urine  remains  high,  alkalinity  of  blood  low, 
and  the  blood  is  kept  relatively  clear  of  uric  acid  for  some  months, 
so  that  there  is  no  arthritis.  Indeed,  it  is  obvious  that  so  long  is 
the  blood  contains  no  excess  of  uric  acid  an  arthritic  irritation  can- 
not take  up  much  urate  from  it. 

But  let  the  patient  leave  off  the  drug  or  the  mineral  water,  and 
when,  after  a  few  months,  his  combustion  has  come  down  again  he 
will  again  have  collsemia,  and  each  rise  of  acidity  will  then  increase 
the  irritation  of  his  joints. 

In  this  way  the  cure  of  the  arthritis  is  not  permanent,  but  has 
to  be  repeated  from  year  to  year ;  indeed,  there  is  obviously  no  eve 
for  these  diseases  but  such  alterations  of  diet  as  limit  the  introduc- 
tion and  formation  of  uric  acid,  and,  at  the  same  time,  provide  for 
its  steady  and  continual  elimination,  thus  gradually  removing  the 
quantities  previously  stored  in  the  body. 

Speaking  generally,  it  may  be  said  that  all  the  diseases  in  the 
preceding  fourteen  chapters  may  be  cured  by  such  a  drug  as  the 
iodide  of  mercury,  which  clears  the  blood  of  uric  acid,  but  that  this 
drug,  or  any  other  acting  like  it  and  removing  the  coUaBmia,  may,  io 
doing  so,  very  probably  produce  arthritis  (as  we  shall  see  in  the 
cases  recorded  in  the  next  chapter),  but  if  it  does  not  produce 
arthritis  at  once,  then  its  continued  administration  will  keep  the 
blood  clear  of  uric  acid,  and,  for  a  time,  prevent  arthritis;  such 
drugs  can,  in  fact,  produce  arthritis  only  when  they  find  a  quantity 
of  uric  acid  in  the  blood  on  which  to  act.  On  the  other  hand,  it  is 
nearly  always  possible  to  produce  an  arthritis  by  giving  a  solvent  of 
uric  acid,  such  as  an  alkali ;  thus,  if  some  bicarbonate  of  soda  is 
taken  in  the  afternoon,  this  brings  a  little  extra  uric  acid  into  the 
blood  provided  there  is  an  available  store,  and  when  the  ordinary 
evening  rise  of  urinary  acidity  (or  fall  of  blood  alkalinity)  supervenes 
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upon  this,  there  is  pricking  and  shooting  in  the  joints;  but  this 
would  not  have  occurred  if  the  alkali  had  not  been  taken,  because 
there  would  have  been  less  uric  acid  in  the  blood — so  little,  in  fact, 
4ihat  the  rise  of  acidity  would  have  produced  no  noticeable  effect  on 
the  joints ;  and  we  have  here,  as  it  were,  a  summary  of  the  whole 
action  of  uric  acid  in  the  causation  of  disease ;  and  diet  alone  will 
-cure  or  prevent  the  whole  series  of  diseases,  whether  collaemic  or 
retentive,  because  it  diminishes  the  available  uric  acid. 

In  the  same  way  a  highly  animal  diet  may,  like  the  drugs  and 
mineral  waters  mentioned  above,  not  make  a  chronic  arthritis  worse, 
but  better;  for  meat,  and  even  uric  acid  itself,  are  stimulants  to 
nutrition,  because  they  clear  the  blood  of  uric  acid  and  start  an 
upward  metabolism,  and  so  long  as  the  fires  of  life  burn  brightly  the 
blood  is  kept  clear  of  uric  acid,  and  there  is  relative  freedom  from 
arthritis. 

But  a  time  comes  in  every  case  when  this  stimulation  is  no 
longer  possible,  when  the  fires  of  life,  from  age,  over-work,  and 
•other  causes  of  exhaustion,  burn  so  low  that  they  will  not  react 
to  any  stimulus,  and  then  neither  meat  nor  uric  acid  will  do  any 
more  g9od;  and  then,  instead  of  acting  as  a  stimulant,  the  uric 
«cid  gets  almost  at  once  into  the  blood  and  causes  depression  of 
mind  and  metabolism. 

So  long  as  stimulation  continues  the  patient  is  very  pleased  with 
the  result :  his  arthritis  is  better,  and  he  is  better  and  stronger  in 
himself ;  but  he  cannot  leave  off  his  stimulants  ;  they  have,  on  the 
contrary,  to  be  steadily  increased  or  all  his  troubles  tend  to  return, 
and  at  the  end  he  will  have  the  most  disastrous  collsBmia  without 
any  chance  of  escape  from  its  results. 

I  believe  that  the  treatment  of  chronic  arthritis  by  a  pure  meat 
diet  is  a  dangerous  treatment,  though  in  some  cases,  and  where  it 
acts  as  a  stimulant,  it  does  for  a  time  relieve  the  arthritis ;  but 
where  it  fails  to  act  as  a  stimulant,  or  after  the  stimulation  passes 
off,  it  will  produce  serious  results,  and  even  in  the  last  few  years  I 
have  seen  it  apparently  produce  severe  depression,  headache,  sleep- 
lessness and  anaemia  (all  the  signs,  in  fact,  of  collaemia),  and  in  one 
case  even  fits  ending  in  prolonged  coma.  Then  I  notice  that  Dr. 
Armstrong,  of  Buxtoo,  who  read  a  paper  at  the  Medical  Society  on 
this  treatment  in  chronic  gout  (see  British  Medical  Jov/rnalt  May 
1  and  15,  1897),  gives  as  one  of  his  conclusions  in  the  original  paper 
that  patients  **  recover  equally  well  whether  on  this  (pure  meat) 
■dietary  or  on  the  meat-free  dietary  suggested  by  Dr.  Alex.  Haig  *' ; 
if  this  is  so,  there  is  no  shadow  of  doubt  in  my  mind  as  to  which 
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diet  is  the  safer  of  the  two,  and  after  the  above  experienoes  no  one 
for  whom  I  ara  responsible  shall  be  put  on  a  pure  meat  diet. 

In  pathology  we  see  that  a  gout  attack  is  brought  on  by  in- 
dulgence in  wines  and  beers,  which  are  more  or  less  strongly  add. 
Champagne  is  about  the  most  acid  of  wines,  and  the  cheaper  been 
are  generally  more  acid  than  those  of  better  quality.  I  found  acidity 
equivalent  to  18  gr.  of  oxalic  acid  in  a  pint  of  4d.  ale,  and  25  gr.  in 
a  pint  of  stout ;  sherry  37  gr.  in  a  pint ;  port  about  the  same  ♦ 
claret  46  gr.  to  the  pint,  and  champagne  49  gr.  to  the  pint. 

Sir  A.  Garrod  says  (p.  226) :  **  As  regards  acidity,  Dr.  BeDce 
Jones  has  ascertained  that  wines  may  be  arranged  in  the  following 
order,  beginning  with  the  least  acid : — sherry,  port,  champagne, 
claret,  madeira,  burgundy,  Khine  wines,  and  moseUe.  All  the 
wines  are  found  to  be  more  acid  than  malt  liquors,**  but  as  the 
quantity  of  malt  liquor  taken  is  generally  much  greater  than  thii 
of  wine,  the  total  amount  of  acid  absorbed  is  greater  in  those  who 
drink  beer  than  in  those  who  take  wine. 

Then  the  late  Dr.  G.  Harley  has  pointed  out  the  interesting  fact 
{Lancet,  1896,  vol.  ii.,  p.  309)  that  the  champagne  used  in  England 
is  often  more  acid  than  that  in  other  countries. 

A  good  class  cider  has  an  acidity  equal  to  58  gr.  of  oxalic  add  to 
the  pint,  but  it  also  contains  a  quantity  of  soda  and  potash,  and  the 
efifect  of  taking  it  as  regards  the  acidity  of  the  twenty-four  honn' 
urine  is  almost  nil ;  I  suppose,  therefore,  that  its  acidity  is  due  to 
acid  salts  of  vegetable  acids  which  in  the  body  are  converted  into 
carbonates,  and  as  the  acids  and  alkalies  in  cider  or  apple  joice  u^ 
nearly  balanced,  there  is  no  effect  on  the  acidity  of  the  urine. 

With  wines  and  beers,  however,  this  is  not  the  case,  for  either  by 
formation  of  acids  during  fermentation  or  by  loss  of  alkali  during 
fermentation  and  keeping  (in  the  case  of  wine  there  is  a  deposit  of 
acid  tartrate  of  potash,  tartar),  the  alkalies  no  longer  balance  the 
acids,  and  these  beverages  have  a  much  more  decided  efifect  in 
raising  the  acidity  of  the  urine  than  cider  has ;  beer  also  is  mad^ 
from  barley,  in  which  acids  preponderate  over  alkalies. 

Fruits,  again,  are  acid,  owing  to  the  acid  salts  they  con  tab,  !»'• 
these  become  carbonates  in  the  body,  and  act  as  doses  of  alkali 
rather  than  of  acid,  and  they  tend  to  lower  the  acidity  of  the 
twenty-four  hours*  urine. 

I  conclude  that  while  many  wines  and  beers  have  quite  » 
distinct  effect  in  raising  the  acidity  of  the  urine,  and  will  cons^ 
quently  cause  retention  of  urates  in  the  body  and  pave  the  w»y 
for  gout,  good  cider  made  from  pure  fruit,  unsophisticated,  aoi 
apart  from  impurities  such  as  lead,  will  do  but  little  harm. 
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In  reference  to  this  I  have  been  told  by  Dr.  Bonus  that  a  great 
friend  of  his,  a  native  of  Normandy,  used  to  tell  him  that  gout, 
gravel,  and  rheumatism  were  rare  forms  of  disease  there,  and  that 
this  was  attributed  to  the  use  of  cider  in  place  of  wine :  the  same 
has  sometimes  been  said  of  the  cider-drinking  cotmties  of  England, 
and  I  have  known  one  or  two  people  who  asserted  that  their  gout 
or  rheumatism  had  left  them  on  their  giving  up  wine  and  taking  to 
cider. 

I  have  seen  similar  records  with  regard  to  gravel,  so  that  I  am 
inclined  to  think  that  cider  or  apples  are  good  prescriptions  ia  this 
trouble.  Now,  gravel  is  a  collsemic  disease,  arthritis  is  a  gout  or 
precipitation  disease ;  how  is  it,  then,  that  one  treatment  will  cure 
both?  The  gravel  is  a  collsemic  disease,  and  in  accordance  with 
the  rule  is  relieved  by  a  precipitant,  therefore  the  cider  acted  as  a 
precipitant ;  but  how  did  a  precipitant  cure  arthritis  ?  The  answer 
is  that  the  arthritis  spoken  of  was  chronic,  not  acute,  and  that  it 
was  being  kept  up  by  collaemia,  which  allowed  constant  fresh  uric 
acid  to  be  brought  to  the  filter ;  the  cider  relieved  by  putting  a  stop 
to  this  process,  acting  in  just  the  same  way  as  iodides,  sulphur, 
guaiacum,  and  many  sulphate  waters,  all  of  which  are  precipitants. 
Very  chronic  arthritis  is  thus  under  some  conditions  a  collsemic 
disease,  and  is  relieved  by  precipitants  or  by  feeding  up  (see 
chapter  xvi.). 

Most  fruits  having  a  distinctly  acid  reaction  tend  to  raise  the 
acidity  of  the  urine  and  diminish  the  alkalinity  of  the  blood  for  an 
hour  or  two  after  they  have  been  taken,  and  while  they  do  this 
they  often  cause  mental  exaltation  and  well-being,  with,  perhaps, 
some  pricking  and  shooting  pains  in  the  joints,  or  in  a  very  gouty 
person  an  attack  may  be  precipitated  ;  but  at  the  end  of  this  time 
their  alkaline  bases  come  into  action  and  there  is  a  fall  in  the 
acidity  of  the  urine  and  a  rise  in  the  alkalinity  of  the  blood, 
which  more  than  compensates  for  the  previous  fluctuation  in  the 
opposite  direction,  so  that  the  effects  of  such  fruits  on  the  reaction 
of  Ihe  urine  of  the  twenty-four  hours  is  to  produce  very  little  change. 
Fruits,  therefore,  may  be  eaten  when  in  season  by  those  who 
have  not  much  urate  in  their  blood,  and  they  will  not  cause  much 
retention  or  accumulation  of  uric  acid  in  the  body. 

I  find  it  difficult  to  understand  the  logic  of  those  who,  wishing 
to  know  the  effects  of  wines  on  the  human  body,  have  satisfied 
themselves  by  looking  up  the  percentage  composition  of  such  wines 
in  a  work  on  chemistry,  and  then,  finding  that  their  order  of  acidity 
did  not  correspond  with  their  apparent  order  of  gout  production. 


Digitized  by 


y 


GoAgle 


684 


URIC    ACID — CHAPTBB  XV 


have  thence  concladed  that  their  acids  or  acid  salts  had  do  effect  od 
the  human  body,  and  nothing  whatever  to  do  with  the  production 
of  gout. 

Surely  if  the  object  is  really  to  find  out  the  effect  of  wines  on 
the  reaction  of  the  fluids  of  the  body,  it  might  be  almost  worth 
while  to  pour  a  known  quantity  of  one  or  two  of  them  into  it  and 
watch  their  effects  on  the  reaction  of  thd  urine  for  instance ;  and 
this  is  an  experiment  which  can  be  begun  and  completed  in  three  to 
four  hours  of  any  single  day. 

The  above  view,  that  the  acids  of  wine  are  not  the  cause  of  gout 
because  their  acidity  does  not  correspond  with  their  recorded  pro- 
duction of  gout,  appears  to  me  to  quite  lose  sight  of  the  obvious 
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Pig.  63.— Curve^op  Urinary  Acidity  showing  the  Eppbcts  op  S  ob.  of 

Sherry. 

fact  that  the  effect  on  the  body  depends  not  only  on  the  acidity 
of  the  wine,  but  also  on  the  quantity  taken,  so  that  beers  of  com- 
paratively low  acidity  taken  by  the  pint  may  nevertheless  produce 
more  effect  than  the  more  acid  wines  only  taken  by  the  ounce.   * 

Now,  fig.  63  shows  the  effect  on  the  acidity  of  the  urine  ^ 
2  oz.  of  sherry  taken  at  8  a.m. 

The  first  point  on  the  curve  is  the  excretion  of  acid  for  the  hoo: 
ending  8  a.m.,  the  other  points  are  the  excretions  of  half-hotus 
multiplied  by  two  to  make  them  comparable  to  the  first  point 
The  figures  below  are  the  hourly  and  half-hourly  excretions  ^ 
urine  in  cc.  multiplied  by  the  number  of  cc.  of  standard  so^ 
solution  required  to  neutralise  them. 
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The  lower  broken  curve  is  that  of  a  control  day  for  comparison. 

No  food  was  taken  for  an  hour  after  the  sherry,  by  which  time 
it  had  caused  a  very  distinct  rise  in  the  acidity  of  the  urine,  a  rise 
which  is  never  seen  in  the  normal  curve  of  these  hours  (see  fig.  3). 

Note  also  that  with  the  rising  acidity  the  urinary  water  rose  to 
40  cc.  in  the  half  hour  ending  9  a.m. ;  that  it  fell  to  24  co.  at  9.30 
and  10  a.m.  is  the  generally  constant  result  of  the  commencement  of 
digestion,  fluid  being  then  required  for  gastric  juice,  as  seen  with 
every  meal  in  fig.  3 ;  the  rise  of  acidity  at  11  common  to  both  curves 
is  also  a  constant  result  of  the  later  digestion  of  breakfast. 

It  seems  clear  that  these  2  oz.  of  sherry  produced  a  very  distinct 
effect  on  the  acidity  of  the  urine. 
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Fig.  64.— Cubve  op  U binary  Acidity  and  Wateb  showing  the  Effects 
OF  20  Gb.  of  Gitbic  Acid. 

Fig.  64  shows  a  similar  result  from  taking  gr.  xx.  of  citric  acid 
in  6  oz.  of  water  at  7  a.m.  The  upper  curve  is  that  of  water  in 
cc.  per  half  hour,  and  the  lower  that  of  acidity  of  urine  in  grains 
per  half  hour,  and  as  they  are  all  for  periods  of  half  an  hour  none 
of  them  are  multiplied  by  two. 

The  taking  of  the  acid  is  followed  by  a  rise  of  acidity  to  *39  at 
7.30,  and  to  '63  at  8,  and  a  fall  to  *3  at  8.30  a.m.,  when  the  ordinary 
curve  appears  to  be  resumed. 

And  now  again  note  the  urinary  water  (upper  curve).  It  fell  to 
29  cc.  in  the  first  half  hour,  but  rose  to  the  great  height  of  110  cc. 
in  the  second  half  hour  after  the  acid,  this  corresponding  to  the 
greatest  rise  in  the  acidity^curve. 
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Note  also  the  effects  on  the  pulse  rate  and  tension  in  the  figures 
under  7.30  and  8  a.m.  These  read  from  left  to  right,  7.30  a.m.. 
pulse  rate  68,  position  sitting,  diameter  of  left  radial  by  arteriometer 
10  mm. ;  and  under  8  a.m.,  pulse  rate  74,  sitting,  left  radial  diameter 
•9  mm. 

We  see  that  along  with  the  rise  of  acidity  at  8  a.m.  there  was 
a  quickening  of  the  pulse,  a  fall  of  blood  pressure  allowing  the 
diameter  of  the  radial  artery  to  diminish,  and  a  diuresis  ;  and  these 
last  were  all  results  of  one  and  the  same  cause,  the  relative  clearing 
of  the  blood  of  uric  acid  which  the  fall  of  the  blood's  alkalinitj 
produced. 

We  see  also  that  the  total  urinary  water  in  the  two  and  a  half 
hours  ending  9  a.m.  was  231  cc. 


A  AttrmolmMt/j^ 


Fia,  66.— CuBv«  OP  Urinary  Acidity  and  Water,  a  Control  Expbw- 

MENT  TO  FlQ.   64. 

And  now  look  at  fig.  65,  which  is  a  control  on  another  moroiDg. 
vvhen  6  oz.  of  pure  water  were  taken  at  7  a.m. 

We  see  here  that  the  acidity  curve  is  nearly  a  straight  line,  tb** 
the  water  also  fluctuates  but  little,  its  highest  point  being  at  8  a.inf 
which  is  also  the  highest  point  of  acidity ;  but  there  is  no  dinresii 
corresponding  with  that  in  ^g,  55,  though  the  same  quantify  oi 
water  was  taken  at  the  corresponding  hour,  and  we  see  also  why 
there  was  not,  for  the  pulse  remained  slow  and  was  indeed  slower 
at  8  than],7,  and  there  was  no  reduction  in  the  diameter  of  the  raW 
artery. 

And  we  know  why  this  was  so,  for  there  was  no  appreciable 
rise  of  acidity  and  no  clearing  of  the  blood  from  uric  acid,  ari 
consequently  the  capillaries  of  the  kidneys  remained  obstructed  aoi 
the  blood  pressure  did  not  fall. 
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Hence  we  see  that  the  total  water  in  the  two  and  a  half  hours 
ending  9  a.m.  on  this  day  was  only  162  cc,  against  231  in  fig.  64, 
thus  again  proving  what  I  have  been  saying  for  years,  that  the  uric 
acid  controls  the  excretion  of  water,  and  that  the  water  does  not 
control  the  excretion  of  uric  acid. 

It  is  true  that  the  water  in  the  half  hour  ending  7  a.m.  was 
39  cc.  in  fig.  65,  and  42  cc.  in  fig.  64,  but  that  in  the  half  hour 
ending  8  a.m.  was  only  49  cc.  in  fig.  65  against  110  cc.  in  fig.  64, 
and  this  accounted  for  most  of  the  excess  of  the  one  total  over  the 
other,  and  it  was  clearly  due  to  a  freeing  of  the  capillary  circulation 
in  the  kidneys. 

That  the  acidity  curve  as  a  whole  is  higher  in  fig.  65  than  in 
fig.  64  is  merely  due  to  the  fact  that  urea  was  higher  on  the  one 
day  than  the  other,  as,  other  things  equal,  acidity  rises  and  falls 
with  urea. 

These  figures  show  clearly  not  only  the  effects  of  citric  acid  on 
the  acidity  of  the  urine  and  the  alkalinity  of  the  blood,  but  demon- 
strate once  more  that  I  can  alter  at  pleasure  the  rate  of  the  heart's 
action  and  the  diameter  of  the  radial  artery,  that  is,  the  blood  pres- 
sure, and  can  free  from  obstruction  the  capillary  circulation  not  of 
the  kidneys  only,  but  also  of  the  lungs,  liver,  muscles,  skin,  and 
indeed  of  the  whole  body;  but  that  I  have  absolutely  no  power 
to  do  this  except  by  altering  the  quantity  of  uric  acid  in  the  blood, 
of  which  the  quantity  passing  in  the  urine  is  the  index ;  and  this 
again  explains  the  fact  that  the  excretion  of  uric  acid  and  of  water 
in  the  urine  move  from  hour  to  hour  and  day  to  day  in  opposite 
directions,  and  everything  that  alters  the  uric  acid  may  be  depended 
upon  to  alter  also  the  water. 

I  did  not  estimate  the  uric  acid  in  fiig.  64  at  8  a.m.,  but  I 
am  as  certain  that  it  fell  as  I  am  sure  that  I  should  have  found 
increased  excretion  of  water  from  the  lungs  as  well  as  from  the 
kidneys  if  I  had  looked  for  it. 

It  is  not  everyone  who  can  give  the  time  required  to  estimate  the 
acidity  of  the  urine  or  the  diameter  of  the  radial  artery,  still  less  the 
excretion  of  water  from  the  lungs  from  half  hour  to  half  hour,  but 
everyone  can  measure  the  urine  half  hour  by  half  hour  and  note  the 
alterations  in  the  pulse  rate  and  capillary  reflux,  and  these  would 
often  give  sufficient  indication  of  the  action  of  the  drugs  taken  on. 
uric  acid ;  and  when  the  doses  taken  and  effects  produced  were 
larger  than  in  these  figures,  distinct  effects  on  the  blood  decimal 
could  also  be  produced  (see  figs.  54  and  74). 

They  must  not  expect  to  produce  the  results  shown  in  these 
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figures,  except  under  the  conditions  which  obtained  in  these  experi* 
ments ;  that  is,  they  must  attempt  to  raise  the  acidity  at  a  time  saeh 
as  the  morning  hours,  when  it  is  naturally  steady  or  falling,  and 
those  again  whose  hourly  excretion  of  acid  is,  from  differences  in 
diet,  &c.,  greater  than  mine,  must  not  expect  to  produce  resolto 
comparable  to  mine  except  by  using  larger  doses  of  acids. 

Fig.  66  shows  the  similar  results  of  taking  5  fl.  oz.  of  stewed 
rhubarb  and  juice  at  7  a.m. 

Again  we  see  a  marked  and  decided  rise  in  the  acidity  of  the 
urine  in  the  first  hour  after  the  dose,  followed  by  an  equally  marked 
faU  in  the  l^ird  half  hour  after  it. 

Here  the  pulse  rate  was  counted,  but  no  measurements  of  the 
radial  artery  were  made,  and  we  see  that  the  pulse  quickened  from 
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Fio.  66.— CuBVB  OP  Urinary  Aciditt  showing  thb  Eppects  op  Stkwid 

Rhubarb. 

65  up  to  78  with  the  rising  acidity,  and  fell  to  76  as  the  acidity  fell 
That  it  rose  again  to  78,  86  and  84  at  9,  9.30  and  10  a.m.  merely 
shows  that  the  digestion  of  breakfast  was  then  going  on. 

But  part  of  the  quickening  of  the  pulse  at  7.30  and  8  a.m.  w>s 
no  doubt  due  to  the  digestion  of  the  rhubarb  then  going  on  in  the 
stomach,  and  we  see  the  same  thing  from  the  urinary  water,  which 
instead  of  rising  with  the  rise  of  urinary  acidity  at  7.30  and  8,  as  in 
fig.  64,  fell  from  52  cc.  at  7  a.m.  to  14  and  18  cc,  rose  to  24  aod 
29  cc.  at  8.30  and  9,  and  again  fell  to  25  and  26  cc.  at  9.30  and  10, 
owing  to  the  demand  for  water  in  the  digestion  of  breakfast. 
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In  fig.  64  there  was  practically  nothing  for  the  stomach  to  digest, 
and  so  the  water  was  free  to  rise  when  the  rising  acidity  cleared  up 
the  oollsemia  and  freed  the  capillaries  of  the  kidney.  In  fig.  66  these 
capillaries  were  no  douht  also  free  at  8  a.m.,  but  the  blood  was  then 
poor  in  water  owing  to  the  pouring  out  of  digestive  fluids,  and  there 
was  no  diuresis. 

This  effect  of  digestion  must  be  kept  in  mind  in  estimating  the 
effect  of  drugs  on  collsemia  and  the  renal  capillaries  as  shown  by 
diuresis. 

The  very  marked  arthritic  pains  about  8  a.m.  (fig.  66)  in  the 
ankles  and  shoulders  showed  where  the  uric  acid  had  gone,  and  no 
doubt  if  there  had  been  any  available  water  there  would  have  been 
a  diuresis. 

A  number  of  fruits  containing  acids  or  acid  salts  produce  similar 
rises  in  the  acidity  of  the  urine  for  an  hour  or  two  sdter  they  are 
taken,  with  similar  quickening  of  pulse  rate  and  a  relative  diuresis, 
with  mental  brightness  and  well-being,  and  more  or  less  arthritic 
pain  ;  but  very  few  of  these  in  the  quantities  commonly  taken  pro. 
duce  any  visible  effect  on  the  acidity  of  the  twenty-four  hours ;  the 
effect  is  no  doubt  there,  but  it  is  so  slight  as  to  be  with  difBculty 
distinguished  from  that  due  to  other  causes. 

It  is  clear,  then,  that  acid  wines  and  fruits  do  affect  the  acidity 
of  the  urine,  the  alkalinity  of  the  blood,  and  the  solubility  of  uric 
acid. 

In  the  case  of  fruits  this  effect  is  temporary,  for  later  on  their 
alkaline  bases  come  into  action  and  reverse  the  above  effects;  but 
in  wines  the  alkali  has  either  been  removed  from  the  grape  juice  or 
fresh  acids  have  been  formed  or  added  ;  and  beer  has,  for  other 
though  similar  reasons,  an  excess  of  acid. 

Before  leaving  the  acidity  of  wines,  however,  we  have  to  consider 
the  effects  of  one  of  their  other  constituents,  namely,  alcohol. 

Now  Professor  Vaughan  Harley  has  pointed  out  that  alcohol 
increases  the  excretion  of  uric  acid,  and  it  is  scarcely  likely  that  it 
does  this  in  any  way  except,  like  very  numerous  other  substances 
mentioned  in  this  book,  by  affecting  its  solubility. 

I  have  therefore  taken  alcohol  in  various  forms,  with  a  view  of 
testing  this  effect,  and  my  results  show  that  it  more  or  less  distinctly 
<hminishes  the  acidity  of  the  urine,  and,  like  other  things  which  do 
this,  increases  for  a  time  the  excretion  of  uric  acid. 

In  fig.  67  I  show  the  effect  of  two  small  doses  of  brandy,  the 
lirst  at  11.30  a.m.  and  the  second  at  3.30  p.m.,  and  in  both  cases  its 
ingestion  was  followed  by  a  distinct  break  in  the  upward  curve  of 
44 
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acidity.  In  the  half  hour  ending  11.30  before  the  brandy,  the  acidity 
rose  from  -90  to  118  or  -28,  but  in  the  half  hour  ending  12  noooii 
only  rose  to  1-24  or  -06,  and  in  the  half  hour  ending  12.30  it  rose 
again  more  quickly  to  1*44  or  a  rise  of  -20,  and  it  seems  therefore 
evident  that  the  effect  of  the  ^  oz.  of  brandy  was  to  diminish  ^ 
rise  in  the  half  hour  ending  12  noon,  just  after  it  was  taken. 

Similarly  in  the  half  hour  ending  8.30  p.m.  the  acidity  rose  from 
1-57  to  1*66  or  -09,  but  in  the  half  hour  ending  4  p.m.,  after  the 
brandy  was  taken,  it  did  not  rise  at  all;  but  it  does  rise  again 
slightly  in  the  half  hour  ending  4.30,  making  it  probable  that  ii 
would  have  risen  at  4  p.m.  also  but  for  the  brandy. 

If  the  curve  had  risen  steadily  from  11.30  to  12.30  it  should  have 
stood  at  1-31  at  12  noon,  but  it  only  reached  1-24,  a  loss  of  •07; 
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Fig.  67.— Curve  op  Ubinary  Acidity  showing  thb  Effect  of  takiso 
Brandy  Undiluted. 


similarly  the  dose  of  brandy  at  3.30  did  away  with  a  probable  rise  c 
about  09. 

I  have  several  curves  showing  similar  results  from  taking  soal^ 
doses  of  alcohol  without  water,  and  we  shall  not  have  much  difi- 
culty  in  understanding  how  they  are  produced.  For  alcohol  ^ 
spirits  generally  act  as  irritants  of  mucous  membranes,  whetbff  ^ 
mouth,  throat  or  stomach,  and  this  is  especially  the  case  when  Uk^ 
alone  without  added  water. 

Now  if  brandy  irritates  the  mucous  membrane  of  the  stomaf^ 
it  may  stop  for  a  few  moments  the  processes  of  digestion  *» 
absorption. 

But  the  rise  of  acidity  from  11  a.m.  onwards  is  due  to  ti* 
digestion  of  breakfast  and  the  absorption  from  the  stomach  of  ad^ 
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and  other  products  of  digestion ;  just  as  the  rise  from  2  onwards 
is  due  to  the  similar  digestion  of  lunch,  therefore  anything  that 
interferes  with  digestion  will  interfere  with  the  rise  of  acidity. 

And  we  have  tolerably  clear  evidence  that  alcohol  does  interfere 
with  gastric  digestion  in  the  fact  that  in  those  not  accustomed  to  it 
or  who  take  it  in  unusually  large  doses,  it  may  cause  nausea  and 
complete  loss  of  the  contents  of  the  stomach  by  vomiting,  or  it  may 
merely  suspend  digestion,  the  contents  of  the  stomach  being  vomited 
more  or  less  unchanged  several  hours  later. 

I  think,  therefore,  that  in  the  case  of  some  wines  rich  in  alcohol 
their  effect  on  acidity  would  really  be  greater  than  that  shown  in  the 
case  of  sherry  (fig.  63)  but  for  the  alcohol  they  contain  and  its 
irritant  action  on  the  gastric  mucous  membrane.  And  we  can  now 
understand  why  Professor  Harley  found  an  increased  excretion  of 
uric  acid. 

It  may  also  be  interesting  to  remember  here,  as  I  have  pointed 
out  in  chapter  ii.,  that  the  mineral  acids,  if  given  in  too  large 
quantity,  or  insufficiently  diluted,  irritate  and  cause  pain  in  the 
stomach,  and  then  produce  a  fall  in  the  acidity  of  the  urine  in  pltice 
of  a  rise. 

Before  leaving  the  question  of  the  effects  of  acids  and  acid  salts 
on  solubility  and  excretion,  I  will  refer  to  a  paper  which  Dr.  Luff 
read  before  the  Royal  Medical  and  Chirurgical  Society  in  June,  1898, 
and  which  is  published  in  vol.  Ixxxi.  of  the  Transactions^  p.  375, 
on  "  The  Influence  on  Gout  of  the  Mineral  Constituents  of  Various 
Vegetables." 

In  this  he  showed  that  he  tried  the  ash  of  sixteen  vegetables 
and  found  the  order  in  which  they  affected  the  solubility  of  sodium 
biurate. 

He  then  shows  that  this  effect  is  not  due  to  any  single  constituent 
of  the  vegetable  ash,  e.g.,  the  quantity  of  sodium,  potassium  or  calcium 
salts,  the  phosphates,  sulphates,  or  chlorides,  and  he  leaves  us  in 
doubt  on  the  point  as  to  what  the  effect  really  is  due  to,  and  con- 
cludes by  advising  the  use  of  spinach,  which  he  places  at  the  head 
of  his  solvent  ashes,  or  of  a  salt  which  he  prepares  from  this  and 
other  vegetable  ashes. 

But  as  I  pointed  out  at  the  time  this  paper  was  read  (see  Pro- 
ceedings of  the  Boyal  Medical  and  Chirurgical  Society,  Third  Series, 
vol.  X.,  p.  154),  if  Dr.  Luff  had  carefully  read  my  previous  researches 
he  need  never  have  made  these  experiments  at  all,  though  I  really 
ana  very  glad  that  he  did  make  them,  as  they  confirm  in  a  beautiful 
manner  my  results  and  those  of  Sir  A.  Garrod  and  others  which 
preceded  them. 
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And  when  we  throw  Dr.  Luffs  results  into  a  table  like  tb&t 
which  follows,  showing  frona  his  own  figures  the  solvents  (potash 
and  soda)  in  each  vegetable  ash ;  and  on  the  other  hand  the  sub- 
stances which  had  been  shown  by  Sir  A.  Garrod  and  myself  to 
hinder  solubility,  we  at  once  see  why  the  vegetable  ashes  produced 
exactly  the  effects  Dr.  Luff  records. 

It  is  a  simple  matter  of  balance,  and  the  strongest  wins :  when 
the  alkalies  were  in  excess  over  calcium  and  acid  radicals,  solution 
predominated  ;  when  calcium  and  acid  radicals  were  in  excess  over 
potash  and  soda,  solution  was  much  less.  And  this  I  point  out  is 
just  what  happens  with  all  animal  and  vegetable  mixtures,  as  the 
wines,  beers,  cider  and  other  fluids  we  have  just  been  discussing 
the  resultant  is  the  difference  between  the  solvent  forces  and  tlie 
retentive  forces  present  in  the  given  substance. 

And  when  we  .'apply  this  to  Dr.  Luffs  results,  order  at  once 
takes  the  place  of  chaos. 


Order  of  Solvent  BfTect. 

Potash  and  Soda. 

Calcium. 

Acid  Radicals 

Spinach 

64-8 

10-64  • 

iJO-78 

[1] 

Brussels  sprouts 

47-6 

6-16 

25-51 

[2] 

Cabbage 

40-1 

1714 

28-3(3 

[9] 

Cauliflower 

34-2 

23-38 

41-13 

[14] 

Sea-kale 

36-4 

27-56 

43-24 

[16] 

Green  peas 

44-G 

4-98 

4208 

[16] 

In  this  tahle  I  give  six  out  of  Dr.  Luffs  sixteen  vegetables ;  io 
the  first  column  we  have  their  names,  and  under  each  the  number 
in  brackets  is  the  number  of  their  place  in  his  table  of  solatioo 
power  of  ash,  that  of  spinach  being  most  powerful,  that  of  greeD 
peas  least  powerful. 

In  the  second  column  is  the  total  of  potash  and  soda  from 
Dr.  Luffs  figures.  In  the  third  column  the  total  of  ocdcium  and 
in  the  fourth  the  total  of  acid  radicals. 

From  this  we  can  at  once  see  why  the  ash  of  spinach  stands 
at  the  head  for  its  solvent  effects;  it  has  the  largest  amount  of 
alkali,  the  smallest  amount  of  acid  radicals,  and  a  moderate  amount 
of  calcium. 

Green  peas,  at  the  other  end  of  the  scale,  have  less  potash  and 
soda  than  spinach,  but  more  than  double  the  amount  of  acid 
radicals.     Peas  also  containing  much  more  albumen  than  the  other 
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vegetables,  will  cause  a  rise  of  acidity  by  tbe  metabolism  of  their 
albumen. 

Tbe  rest  are  more  or  less  intermediate,  thus  cabbage  has  only 
slightly  less  alkali  than  green  peas,  but  it  has  only  two-thirds  of  its 
acid  radicals,  and  a  microscopic  quantity  of  albumen. 

It  appears  that  the  falling  off  in  solvent  power  follows  tbe 
increase  of  acid  radicals  more  closely  than  that  of  the  calcium,  and 
this  may  be  due  to  the  fact  that  acid  radicals  are  more  soluble  than 
the  calcium  salts. 

But  anyone  can  now  see  that  the  effect  on  solubility  in  glass, 
just  as  on  the  excretion  of  uric  acid  from  the  human  body,  is  the 
resultant  of  the  opposing  forces. 

It  is  quite  useless,  though  it  is  an  experiment  which  I  have 
often  made,  to  give  mercury  or  a  sulphate  to  retain  uric  acid  with 
the  one  hand,  while  giving  alkali  or  salicylate  with  the  other ;  the 
victory  or  resultant  rests  with  that  which  is  present  in  largest  force, 
or  is  favoured  by  external  forces,  e,g,,  acids  or  alkalies  in  the  food, 
or  cold  or  heat  in  the  surroundings. 

It  is  also  useless  to  give  uric  acid  or  xanthin  in  any  form  and 
expect  a  corresponding  increase  in  excretion  while  administering 
mercury,  iodides,  sulphates,  or  other  drugs  that  cause  retention,  or 
while  there  are  powerful  acids  or  acid-forming  substances  in  the 
food,  or  even  while  the  patient  is  exposed  to  cold. 

The  resulting  excretion  will  be  the  resultant  of  these  opposing 
forces,  and  the  excretion  of  uric  acid  will  only  be  proportional  to 
the  amount  swallowed  when  its  solubility  in  the  blood  is  in  no  way 
interfered  with. 

Thus  the  things  in  an  ordinary  dinner  might  be  arranged  into 
those  that  hinder  solubility  and  excretion  and  those  that  aid  it 
somewhat  as  follows,  and  the  result  of  a  given  meal  will  depend  on 
the  balance  of  forces. 


Hinder  Excretion. 

Aid  Excretion. 

Soup.     Xanthin  and  flesh  salts. 

Fish               ,,         ),           ,, 

...    Potatoes. 

Meat.             „         „           „         

...     Spinach. 

Pudding.     Sulphates  and  phosphates. 

Cheese.     Salts.     Sulphur  and    phosphorus 

of 

albumens. 

Fruit.     Salts  of  acid  reaction      

...     Soda  and  potash 

Wine.     Acids  and  acid  salts. 

It  will  be  seen,  then,  that  in  such  a  meal  the  things  that  aid 
excretion  are  the  potatoes  and  spinach  and  the  alkali  in  the  fruit,  if 
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it  is  present,  in  a  proportion  nearly  eqaal  to  ttie  acid  radicals,  as  m 
apples  before  mentioned. 

The  practical  effect  of  most  meals  is  a  rise  of  Skcidity  in  the  urm& 
(see  fig.  3),  and  this  will  be  so  in  the  above  meal  most  certainly, 
unless  the  experimenter  took  very  little  soup,  fish  or  meat,  and  do 
wine  or  acid  fruit,  and  a  large  quantity  of  potatoes  and  spinach. 

The  excretion  of  uric  acid  after  such  a  meal  will,  apart  from  the 
stores  already  in  the  body,  depend  partly  on  the  amount  taken  in, 
in  soup,  fish  and  meat,  and  partly  on  the  relative  balance  of  alkalies 
over  acid  radicals. 

The  result  in  twenty-four  hours  will  also  depend  upon  whether 
the  patient  is  warm  in  bed  or  the  house  the  whole  time,  or  is  out 
and  exposed  to  cold  during  an  important  part  of  the  twenty-four 
hours,  and  this  exposure  to  cold  will  have  most  effect  when  it  occurs 
in  the  morning  hours  of  the  alkaline  tide  excretion,  and  we  see  the 
effects  of  this,  for  instance,  in  fig.  40. 

And  what  applies  to  excretion  applies  also  to  the  causation  of 
gout  or  rheumatism,  to  arthritis,  myalgia,  lumbago,  &c. ;  the  result 
will  depend  partly  on  the  amount  of  uric  acid  available  and  partly 
on  the  power  or  predominance  of  the  forces  that  make  for  reten- 
tion (acids,  substances  forming  insoluble  compounds,  cold)  over 
those  that  make  for  solution  and  excretion  (alkalies,  substances 
forming  soluble  compounds,  warmth). 

Thus,  expose  a  man  for  two  or  three  hours  to  a  cold  north-east 
wind  at  a  temperature  of  32°  F.,  and  he  will  come  home  with  suffi- 
cient lumbago,  sore  throat,  or  tracheo-bronchitis,  if  he  had  excess 
of  uric  acid  in  his  blood  at  the  time  of  exposure ;  but  he  might  be 
exposed  to  just  the  same  temperature  on  another  occasion,  when 
from  high  acidity  in  the  evening  perhaps  his  blood  was  already 
almost  clear  of  uric  acid,  without  any  ill-effects. 

And  those  who  are  as  far  as  possible  free  from  uric  acid,  and 
pass  out  day  by  day  in  good  solution  all  they  form,  will  take 
practically  no  harm  from  exposure  to  cold  at  any  time,  although, 
as  shown  in  the  figure  just  mentioned,  cold  in  the  morning  hours 
causes  a  quite  visible  fluctuation  in  my  circulation  curves  and  should 
therefore  be  avoided. 

But  if  I  were  full  of  uric  acid  that  fluctuation  would  be  not 
merely  interesting,  but  painful  and  dangerous. 

It  is  clear,  then,  that  Dr.  Luff's  treatment  of  gout  by  vegetables 
and  vegetable  salts  is  merely  sweeping  out  with  one  hand  the  poison 
he  introduces  with  the  other,  as  he  pays  no  attention  to  its  intro- 
duction in  flesh  and  tea,  <&c.     And  the  vegetables  have  no  occult 
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aotioQ  in  the  matter,  but  simply  that  which  is  due  to  the  pre- 
ponderance of  excretants  or  solvents  over  precipitants  or  retentives. 

Sir  A.  Garrod  says  (p.  212) :  **  That  women  are  less  subject  to 
goat  than  men  is  beyond  doubt."  He  attributes  this  bo  difference 
in  character  and  habits,  and  adds :  '*  Besides  which,  a  most  power- 
ful counteracting  influence  exists  in  the  presence  of  the  catamenia 
during  a  considerable  portion  of  their  lives." 

As  to  habits,  women  are  generally  less  exposed  to  weather  (cold 
and  wet),  and  take  less  of  beers  and  wines  than  men,  and  as  to  the 
catamenia  I  have  shown  (fig.  31)  that  menstruation  lowers  acidity 
and  produces  coUaBmia  said  a  plus  excretion  of  uric  acid,  and  this 
occurring  for  four  or  five  days  in  every  month  will  sensibly  diminish 
the  amount  of  uric  acid  stored  in  the  body. 

In  estimating  the  effects  of  beers,  vsrines,  and  other  beverages  on 
different  races,  it  is  necessary  to  bear  in  mind  the  amount  of  meat 
or  flesh  food  they  consume,  as  this  determines  the  introduction  as 
well  as  the  formation  of  uric  acid,  and  obviously  an  acid  will 
produce  most  effect  and  most  quickly  store  sufficient  uric  acid  to 
cause  gout,  where  it  has  most  to  work  upon  and  the  formation  and 
introduction  are  greatest.  In  England  beers  produce  more  gout 
than  in  Germany  because  the  EngUsh  consume  more  meat  per  head 
of  population  than  any  other  nation  in  Europe  (see  Lancet^  1890, 
vol.  ii.,  pp.  409,  468,  and  589;  and  for  similar  facts  about  the 
incidence  of  gout  in  Persia  see  chapter  xvii.). 

Speaking  of  nationality  reminds  me  of  the  fact  that  the  Scotch 
suffer  from  gout  comparatively  little,  so  that  our  brethren  north  of 
the  Tweed  have  difficulty  in  finding  cases  on  which  to  work.  I 
have  no  doubt  that  this  is  due  to  the  fact  that  the  national 
beverage  of  the  Scotch,  namely,  whiskey,  contains  little  or  no  acid, 
and  affects  acidity  but  little,  and  in  fact,  as  we  have  seen  above, 
aids  excretion  rather  than  retention.  The  Scotch  also,  as  a  rule,  eat 
considerably  less  meat  than  the  English.  If  a  Scotchman  comes  to 
England  and  drinks  beer  and  wine  and  eats  meat,  he  suffers  from 
gout  like  the  Englishman.  Sir  A.  Garrod  says :  **  The  least  acid  of 
all  alcoholic  fluids  are  geneva  and  whiskey." 

It  is  generally  agreed  that  excess  of  animal  flesh  is  a  cause  of 
gout,  and  Sir  A.  Garrod  quotes  several  authors  to  this  effect,  and 
he  also  says,  on  p.  230 :  *^  Cullen  remarked  that  gout  seldom 
attacked  persons  employed  in  constant  bodily  labour,  or  those  who 
live  much  upon  vegetable  diet." 

Figs.  46  and  47  demonstrate  what  would  probably  be  the  effects 
of  constant  bodily  labour,  and  the  evil  effects  of  a  flesh  diet  are 
evidenced  by  the  figures  from  24  to  28. 
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Dyspepsia  may  have  an  important  influence,  as  I  mentioned  in 
speaking  of  Sir  A.  Garrod*s  quotations  from  Sydenham.  It  seems 
probable  also,  as  pointed  out  by  Bouchard,  that  acids  may  be  formed 
under  certain  conditions  or  out  of  certain  articles  of  food,  and  these 
would  affect  the  solubility  and  excretion  of  uric  acid  so  long  as  they 
continued  to  be  formed. 

It  has  been  assumed  by  several  writers,  notably  by  Murchison, 
that  in  certain  conditions  of  functional  disturbance  of  the  liv^ 
there  is  an  excessive  formation  of  uric  acid.  If  they  mean  thit 
uric  acid  is  formed  in  greater  proportion  to  urea  than  1 — 35, 1  can 
see  no  evidence  of  it,  and  I  look  upon  the  excess  of  urates  in  the 
blood  and  urine  as  the  sign  of  excessive  excretion,  a  result  of 
previous  retention,  and  dependent  upon  the  increased  alkalinilyof 
the  blood  which  dyspepsia  produces.  If  they  mean  that  in  cerUm 
liver  troubles,  especially  those  accompanied  by  slight  fever,  there  is 
excessive  formation  of  both  uric  acid  and  urea,  in  their  normal 
relation  to  each  other,  I  should  raise  no  objection. 

Among  the  symptoms  of  the  dyspepsia  connected  with  "  the  mic 
acid  diathesis "  mentioned  by  Sir  A.  Garrod  (previous  reference, 
p.  232)  are  many  which  I  have  attributed  to  collflemia,  as  "  oppres- 
sion and  frequently  sleepiness  after  food."  ''  Saliva  and  buccal 
secretion  often  more  adhesive  than  natural."  I  have  pointed  out 
that  saliva  is  scanty  in  the  coUaemia  of  the  opium  rebound,  and  a( 
the  time  of  the  uric  acid  headache,  mental  depression,  &c.,  in  all 
cases  no  doubt  due  to  the  same  cause,  namely,  obstruction  of  capil- 
laries  by  uric  acid.  **  Accompanying  these  symptoms  there  is  a 
scanty  secretion  of  urine  which  is  highly  coloured  and  strongly 
acid."  I  have  pointed  out  that  the  urine  is  scanty  in  the  collamia 
of  the  uric  acid  headache  and  mental  depression,  and  that  the  water 
in  fact  varies  inversely  as  the  uric  acid  excreted  along  with  it. 

As  to  high  acidity,  that  is  only  relative  to  the  water.  If  the  urine 
of  twenty-four  hours  is  saved  it  will  be  found  that  the  total  acidity  is 
lower  than  that  of  the  previous  day,  when  there  was  less  uric  acid 
and  more  water,  unless  there  is  a  great  excess  of  uric  acid  in  the 
urine,  such  as  is  met  with  in  severe  headache,  epilepsy,  paroxysmal 
hsemoglobinuria,  and  similar  conditions,  and  then  the  quantity  of 
uric  acid  present  may  itself  suffice  to  raise  the  acidity  of  the  urine 
decidedly. 

Much  sedentary  work  tends  to  produce  gout.  Sir  A.  Garrod 
quotes  (p.  233)  Sydenham  as  saying :  **  Whenever  I  returned  to  my 
studies  gout  returned  to  me,"  and  I  have  already  given  his  quota- 
tion from  Cullen  about  the  preventive  power  of  bodily  labour. 
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I  have  pointed  out  that  the  excretion  of  uric  acid  is  greater  in 
summer  than  in  winter,  and  Sydenham  speaks  of  gout  as  a  winter 
disease.  Now  a  labouring  man  has,  so  to  speak,  summer  all  the 
year  round.  His  exertions  keep  his  skin  constantly  active.  He  gets 
rid  of  a  large  amount  of  acid  in  this  way,  hence  the  acidity  of  his 
urine  rules  low,  and  the  alkalinity  of  his  blood  is  well  maintained  ; 
he  therefore  excretes  uric  acid  freely  and  retains  little  in  his  body, 
and  80,  as  observed  by  Cullen,  he  but  rarely  suffers  from  gout,  and 
this  is  so  without  much  regard  to  his  diet,  for  he  excretes  the  uric 
acid  he  introduces,  as  well  as  that  he  forms.  As  to  the  acidity  of 
the  sweat,  see  also  Heuss  {Monatschr.  fur  Prakt,  Dermatol.^  Band 
xiv.,  Nos.  9,  10,  and  12,  and  Lancet,  1892,  vol.  ii.,  p.  1,118).  A 
sedentary  man  has  not  only  higher  acidity  and  retention  of  uric  acid, 
but  his  circulation,  especially  in  peripheral  parts  like  the  hands  and 
feet,  is  less  well  maintained,  and  as  a  result  the  alkalinity  of  the 
fibrous  tissues  in  such  parts  is  diminished. 

Though  I  used  to  have  headaches  when  my  life  was  not  sedentary, 
I  have  no  doubt  that  I  could  indulge  in  meat  and  beer  with  com- 
parative impunity  if  I  lived  the  life  of  a  labourer. 

After  what  I  have  said  about  the  effects  of  summer,  it  is  not 
surprising  to  find  Sir  A.  Garrod  saying  (p.  235) :  "  Gout  is  im- 
doubtedly  much  less  prevalent  in  hot  than  in  temperate  climates," 
though,  as  he  remarks  further  on,  food  and  habits  have  also  some- 
thing to  do  with  its  absence. 

The  reverse  effects  of  cold  need  hardly  be  gone  into,  but  Sir 
A.  Garrod  says  (p.  247) :  **  When  cold  acts  as  an  exciting  cause 
the  effect  is  due,  at  least  in  part,  to  its  arresting  the  secretion  of  the 
skin  and  checking  the  escape  of  acid  from  the  surface,'*  and  my 
experimental  experience  is  in  complete  accord  with  this  statement. 

I  notice  with  interest  that  Dr.  Solly  says  (previous  reference, 
p.  179) :  *'  The  geographical  distribution  of  gout  is  chiefly  due  to 
<liet,  drinking,  and  the  social  habits  of  the  residents  in  countries 
where  it  is  most  prevalent,  as  in  England  for  example  ** — a  state- 
ment which  I  can  most  cordially  agree  with,  for  gout  owes,  not  only 
its  geographical  distribution,  but  its  entire  existence,  to  diet. 

Local  injury  will  diminish  the  alkalinity  of  the  affected  part,  just 
as  fever  diminishes  the  alkalinity  of  the  whole  body,  and  Sir  A. 
Garrod  says  :  '*  Local  injury  not  only  acts  in  exciting  gout,  but 
frequently  determines  the  situation  in  which  the  inflammation  will 
show  itself.  Thus,  injury  to  the  knee  or  ankle  will  usually  cause 
these  joints  to  be  primarily  affected,  although  the  great  toe  or  some 
other  part  may  subsequently  become  implicated." 
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We  shall  see  presently  that  in  rheumatism  local  injury  has  the 
same  effect,  and  compare  the  above  quotation  with  what  I  hafe 
said  as  to  the  effects  of  exercise  in  determining  the  seat  of  the 
gouty  arthritis. 

Haemorrhage  is  recorded  by  Sir  A.  Garrod  as  an  exciting  eaoae, 
and  he  attributes  its  effect  to  the  **  nervous  depression  "  it  produces. 
It  seems  to  me,  however,  that  another  explanation  is  posdhle. 
First  of  all  the  blood  is  alkaline,  and  loss  of  blood  is  equivalent  to 
removal  of  alkali  from  the  body.  Then  when  the  temperature  is 
normal  severe  loss  of  blood  from  any  cause  will  raise  it,  and  fever, 
as  we  have  seen,  raises  the  acidity.  We  have,  therefore,  two  results 
of  severe  haemorrhage,  which  diminish  the  alkalinity  of  the  blood 
and  tissue  fluids.  This  interferes  with  the  solubiUty  of  uric  acid» 
and  tends  to  precipitate  it  upon  certain  of  the  least  alkaline  tissues, 
namely,  the  fibrous  tissues  in  the  joints  and  elsewhere. 

With  regard  to  the  raising  of  the  acidity  by  fever,  I  am  not  sue 
that  it  should  not  be  put  the  other  way,  and  that  it  might  not  be 
more  correct  to  say  that  rise  of  acidity  or  fall  in  the  alkalinity  of  the 
blood  causes  fever.  We  have  seen  that  acids  stimulate  nutritios, 
metabolism  and  combustion  throughout  the  body,  and  cause  a  rise 
of  urea  and  a  rise  of  temperature  if  they  produce  a  fall  of  uric  acid ; 
and  if  microbes  and  other  materies  morbi  reduce  the  alkalinity  of 
the  blood  they  must  of  necessity  cause  an  increase  of  metabolism 
and  combustion,  and  this,  as  I  have  suggested,  may  be  Nature's 
reaction,  and  an  attempt  on  her  part  to  burn  up  the  invading 
microbe,  in  which  endeavour  we  should,  in  my  opinion,  be  ready 
to  give  her  all  the  help  in  our  power  (see  chapter  ix.). 

It  is  not  a  little  interesting  to  find  that  acids  stimulate  bolk 
animal  and  vegetable  nutrition,  as,  I  believe,  it  has  been  shown 
that  the  growth  of  seeds  and  young  plants  can  be  greatly  stimulated 
by  watering  them  with  dilute  acids. 

In  any  case  the  difference  between  the  increased  combustMs 
we  can  produce  with  such  drugs  as  the  iodide  of  mercury,  whick 
quickens  the  pulse,  raises  the  temperature,  increases  urea  azid 
diminishes  albumin  or  sugar,  and  that  of  fever  cannot  be  moiv 
than  one  of  degree,  and  I  have  shown  that  in  physiological  coc- 
ditions  the  quantity  of  uric  acid  in  the  blood  controls  to  a  y&\ 
considerable  extent  both  the  formation  and  distribution  of  body  hmm 
(see  fig.  5,  also  chapters  viii.  and  xiii.). 

That,  as  Sir  A.  Garrod  relates,  sudden  stoppage  of  menstruation 
should  produce  gout  is  not  extraordinary,  for  menstruation  is  ooo- 
monly  accompanied  by  collsemia  and  its  signs   (figs.  31  and  33.u 
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and  exposure  to  cold  or  febrile  disturbance  supervening  upon  this 
would,  undoubtedly,  drive  the  urate  out  of  the  blood  into  the  joints, 
and  it  seems  to  me  thart  in  these  oases  the  action  of  the  nervous 
system,  like  that  of  Jupiter  in  ancient  mythology,  has  been  un- 
necessarily invoked  from  ignorance  of  the  real  cause. 

One  of  the  most  interesting  points  about  gout  is  the  way  in 
which  it  has  been  observed  to  alternate  with  troubles  produced  by 
collsemia,  such  as  high  blood  pressure,  headache,  depression,  &c., 
as  mentioned  in  the  chapters  treating  of  these ;  and  this  is  due 
to  the  fact  that  for  some  little  time  round  each  attack  of  gout  the 
blood  in  general  is  kept  relatively  free  of  uric  acid,  so  that  severe 
collsemia  is  prevented. 

Now  there  are  two  chief  factors  concerned  in  bringing  about 
this  result. 

One  is  the  fact  that  uric  acid  attracts  uric  acid ;  and  everyone 
knows  that  if  a  few  crystals  of  urate  or  uric  acid  are  inadvertently 
left  on  a  m*ine  collecting  glass  they  will  increase  very  greatly  from 
day  to  day,  and  every  dirty  urinal  crusted  with  urates  bears  evidence 
to  the  same  fact.  The  same  thing  occurs  in  the  body,  and  the  blood 
or  tissue  fluid  passing  over  a  deposit  tends  to  give  up  its  uric  acid 
to  the  deposit  (see  chapter  v.). 

And  there  is  probably  another  factor,  as  shown  by  Sir  A.  Garrod's 
observation  (**Gout  and  Eheumatic  Gout,"  Ed.  iii.,  p.  110)  that 
there  is  no  uric  acid  in  the  serum  drawn  over  an  inflamed  joint, 
which  led  him  to  suggest  that  inflammation  destroys  uric  acid. 

But  the  effect  of  the  inflammation  is  to  diminish  the  alkalinity 
of  the  blood  and  tissue  fluids  in  the  inflamed  area,  hence  any  blood 
that  passes  through  this  area  will  tend  to  leave  its  uric  acid  behind 
it  in  colloid  form,  because  as  we  have  seen  in  chapter  v.  slight 
acidification  of  a  solution  of  uric  acid  in  phosphate  of  soda  tends  to 
throw  it  down  in  colloid  form,  and  the  urate  so  retained  eventually 
becomes  a  biurate,  and  is  deposited  in  crystals. 

But  if  the  inflammation  lasts  only  a  short  time  it  never  becomes 
a  biurate ;  but  remaining  in  colloid  form  is  redissolved,  as  the 
normal  alkalinity  is  restored ;  and  here  we  see  the  chief  difference 
between  the  arthritis  of  rheumatism  and  that  of  gout,  e.e.,  between 
acute  and  temporary  and  chronic  and  persistent. 

It  is  probably  as  the  result  of  the  action  of  these  two  factors  that 
a  patient  who  has  for  years  suffered  from  headache,  mental  depres- 
sion, or  other  signs  of  uric  acid  collaemia  gets  one  day,  as  the  result  of 
some  strain,  blow,  injury,  or  other  local  cause  of  alteration  in  alka- 
linity, an  attack  of  gout  in  his  toe,  and  then,  perhaps,  for  several 
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years  he  has  recurrent  gout  in  this  toe  or  other  joints,  and  ceases  to 
suffer  from  the  signs  of  collsemia,  but  meanwhile  he  is  accumulat- 
ing a  fine  tophus  in  his  foot,  which  acts  as  a  uric  acid  filter  for 
his  blood  and  the  rest  of  his  body. 

Later  on  some  shock,  illness,  or  severe  injury  depresses  him,  and 
then  his  blood  becomes  a  better  solvent  of  uric  acid,  and  takes  up 
from  the  tophus  in  place  of  adding  to  it ;  and  so  the  gout  in  the  toe 
ceases,  and  the  collsemia,  headache  and  depression  return,  togefter 
with  an  increased  excretion  of  uric  acid  in  the  urine. 

Later  the  sequence  repeats  itself  and  the  collaamia  isbrougbtto 
an  end  by  a  fresh  attack  of  gout,  and  this  is  the  explanation  of  the 
well-known  tendency  of  gout  and  rheumatism  to  recur  and  recur, 
often  in  the  same  fibrous  tissue,  once  they  have  attacked  it,  whether 
this  be  part  of  a  joint  or  of  the  mitral  valve,  of  the  pharynx,  larynx, 
trachea,  bronchi  and  fibrous  tissues  of  the  lungs,  or  of  the  ceHula-' 
tissues  in  the  stomach,  intestines  and  pelvis ;  for  there  is  left  ic 
such  fibrous  tissue  either  a  condition  of  irritation  and  diminisbefl 
alkalinity,  or  a  few  crystals  of  urate  as  mentioned  in  chapter  u.^^ 
both.  And  this  accounts  for  the  alternation  between  the  symp^ 
of  collsemia  and  those  of  arthritis,  and  the  action  of  cold,  acids  ac^ 
numerous  metals  and  drugs  in  changing  the  former  into  the  latter. 

I  notice  with  interest  that  Dr.  Ewart  *  says  on  p.  310  that  tht 
assumption  of  the  unknown  factor  '*  diathesis  **  is  unnecessary,  sih: 
on  the  next  page  he  says  that  "  marked  uricacidasmia  and  demoD 
strable  deposits  of  biurates  are  the  features  of  declared  goat." 

On  the  other  hand  he  declines  to  credit  gout  to  mere  excess  o^ 
uric  acid,  because  it  (gout)  is  not  a  constant  phenomenon  of  leucocy 
thaemia,  and  does  not  very  often  occur  in  children,  whose  producticf 
of  uric  acid  is  so  great. 

If,  however,  rheumatism  is  due  to  urates,  and  is,  as  above  hioH 
by  several  observers,  but  gout  in  a  child,  one  of  these  objections  a- 
once  falls  to  the  ground ;  and  leucocythsBmia  is  a  somewhat  tv-- 
disease  and  occurs  generally  in  conditions  where  there  is  p^"^ 
depression  of  nutrition  and  metabolism,  and  when  oonseqaeou; 
the  condition  of  the  blood  and  tissue  fluids  is,  as  regards  adi^: 
or  alkalinity,  at  the  very  opposite  pole  to  that  at  whioh  gout  occur? 
but  in  the  similar  conditions  of  enlarged  spleen  with  or  after  malan. 
with  the  fluctuations  in  alkalinity  of  the  fluids  produced  by  recumc- 
attacks   of  fever,  gout  is  not  at  all  uncommon,  the  leucocy thsci 

•**  Gout  and  Goutiness."  By  William  Ewart,  M.D. Cantab.,  F.R.'-'' 
London,  1896. 
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end  of  the  cycle  being  represented,  as  in   the  case  narrated  in 
chapter  ii.,  by  attacks  of  gravel. 

Later  he  quotes  the  views  of  others,  which  make  a  "  depressed 
and  faulty  metabolism  "  the  ^*  first  departure*'  and  abnormal  secre- 
tion its  result ;  and  makes  the  goutiness  resulting  from  such  faulty 
metabolism  the  basis  of  all  articular  gout. 

My  belief  is,  and  it  is  steadily  increasing  and  gaining  strength, 
as  I  said  at  the  Medical  Society  in  November,  1896,  with  reference 
to  headache,  that  *'  the  uric  acid  diathesis ''  is  a  myth.  If  uric  acid 
is  controlled,  that  is,  if  there  is  neither  excessive  introduction  nor 
excessive  formation  from  excess  of  nitrogen,  both  gout  and  gouti- 
ness would  gradually  disappear  or  cease  to  be  evolved,  and  this  is  a 
proposition  which  in  one  sense  or  other  can  be  demonstrated. 

I  need  not  again  go  into  my  reasons  for  believing  that  depressed 
and  faulty  metabolism  is  a  result  of  excess  of  uric  acid  and  not  its 
cause ;  but  I  can  scarcely  follow  Dr.  Ewart's  reasoning  in  saying 
that  the  large  excretion  of  uric  acid  which  follows  excess  in  nitro- 
geneous  food  is  not  derived  from  the  food. 

It  will  be  seen  from  my  facts  and  arguments  as  to  hospital 
beef- tea,  in  chapter  xvii.,  that  a  pound  of  meat  from  which  it  is 
made  probably  introduces  the  equivalent  (in  xanthins)  of  7  gr.  of 
uric  acid,  and  if  we  credit  a  man  who  is  taking  excess  of  nitrogen 
with  only  i  lb.  of  such  meat  a  day,  that  would  account  for  an  intro- ' 
duction  equivalent  to  1,200  gr.  of  uric  acid  in  a  year,  and  if  he  also 
takes  an  absolute  excess  of  nitrogen  and  forms,  say,  100  gr.  of  urea 
per  day  more  than  he  has  any  physiological  right  to  do,  he  will  also 
form  nearly  an  extra  3  gr.  a  day  of  uric  acid,  or  1,100  gr.  in  a  year. 

It  is  clear,  then,  that  if  such  introduction  and  formation  do  not 
account  for  any  excess  of  uric  acid  met  with  in  the  urine  after  excess 
of  nitrogenous  food,  especially  in  the  form  of  animal  flesh,  it  is  not 
because  they  will  not  furnish  the  required  quantity. 

In  this  connection  I  will  mention  a  case  I  have  been  told  of  by 
by  friend  Mr.  Hope  Lewis,  of  Auckland,  New  Zealand.  It  was  that 
of  an  hotel-keeper  who  consulted  him  for  bad  temper,  worst  in  the 
mornings,  and  general  myalgia. 

On  inquiry,  however,  it  came  out  that  he  was  most  moderate 
in  meat  and  wine,  lived  cai'efully,  and  ate  plenty  of  fruit,  so  that 
Mr.  Lewis  was  at  a  loss  to  account  for  his  condition,  when  the 
patient  said :  "  I  take  several  cups  of  beef-tea  every  day — really 
good  stuff  it  is — my  hotel  is  famous  for  it."  And  this  is  just  my 
own  experience,  as  I  often  see  patients  who  take  little  or  no  meat ; 
but  then  one  is  sure  to  find  either  that  this  is  made  up  for  in  eggs 
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and  fish,  or  that  soup,  beef- tea,  or  some  of  the  urine  like  fluids  tsd 
extracts  so  largely  advertised  are  being  taken  in  its  place.  Indeed, 
one  alnaost  wonders  that  the  manufacturers  of  these  delicacies  do 
not  take  a  hint  from  the  inhabitants  of  North  Africa  and  Soo^ 
America,  mentioned  in  chapter  iii.,  and  obtain  a  still  larger  supply  of 
the  same  products  by  evaporating  urine. 

I  may  just  mention  here  that  a  butcher  at  one  time  ondermy 
care  with  gout,  Bright's  disease  and  cardiac  failure  acknowledged 
to  consuming  2  lb.  of  his  own  commodities  per  day  ;  and  it  is  11^ 
wonder  that  urates  and  their  work  were  visible  all  over  him,  or  thit 
they  had  altered  his  joints  and  his  blood,  irritated  his  kidneys  and 
dilated  his  heart,  in  the  manner  described  in  previous  chapters. 

It  is  interesting  to  note  that  these  joint  changes  were  nukiknl 
and  would  undoubtedly  have  been  called  rheumatoid  arthritis  if  no 
urates  had  been  visible. 

His  tissues  are  absolutely  full  of  uric  acid,  and  if  I  were  now  to 
put  him  on  a  uric-acid-free  diet  he  would  go  on  excreting  excess  of  it 
for  months  and  years,  and  during  the  whole  time  he  would  hav« 
the  signs  of  collaemia,  with  the  depressed  nutrition  and  metabolisir. 
it  produces. 

And  with  the  obstructed  capillaries  of  the  collaemia  and  his 
failing  and  dilating  heart,  he  would  have  what  we  always  find  wilt 
these  conditions,  congestion  of  the  liver  (nutmeg)  and  of  the  cirea- 
lation  behind  it ;  so  that  the  poor  liver  again  is  blamed  for  the  f^cl: 
of  others,  and  is  not  an  original  sinner. 

In  this  way  an  accumulation  of  urates  explains  the  contintuuiGe 
of  collaBmia  for  a  long  time  after  the  diet  has  been  altered.  This  h 
not  '*  the  uric  acid  diathesis  '*  or  faulty  metabolism,  but  colkemi* 
from  previous  urate  accumulations.  There  was  nothing  wrong  wik 
this  man's  liver  till  he  took  to  swallowing  14  gr.  of  uric  acid  a  day  c 
flesh.     The  arthritis,  collsemia  and  congested  liver  were  the  resolts^ 

The  kidneys,  I  believe,  never  refuse  to  pass  uric  acid  unless  the? 
are  inflamed,  and  then  they  have  no  choice,  as  the  altered  alkaliois} 
of  their  tissues  and  fluids  affects  the  solubility  of  uric  acid. 

What  do  we  see  in  migraine  while  the  kidneys  are  sound  ?  A 
large  excretion  of  uric  acid,  though  urea  may  be  diminished  ;  be: 
this  is  due  to  the  fact  that  urea  is  diminished  in  the  blood  while  nzk 
acid  is  in  excess  in  that  fluid. 

Similarly  in  the  chronic  stages  and  absolutely  uninflanunater. 
conditions  of  granular  kidney  we  get,  as  I  have  often  pointed  obl 
a  very  large  excretion  of  uric  acid,  so  large  that  it  may  considerably 
raise  the  specific  gravity  of  the  urine  and  so  upset  the  diagnosis  c' 
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granular  kidney  (see  cases  in  chapter  xvi.),  or  may  cause  more  or 
less  severe  symptoms  of  gravel  or  calculus,  and  this  because,  for 
reasons  already  given  in  this  chapter,  the  blood  is  full  of  uric  acid. 

The  kidneys,  just  as  the  liver,  muscles,  skin,  and  all  other  tissues, 
are  importantly  affected  by  the  uric  acid,  but  they  themselves  always 
pass  out  uric  acid  when  it  is  present  in  excess  in  the  blood,  except 
when,  as  in  acute  Bright's  disease,  they  have  their  alkalinity  dimin- 
ished ;  but  this  is  a  chemical,  not  a  physiological,  refusal  to  pass  it. 

As  to  inherited  gout,  I  would  again  ask  how  much  of  the  inherit- 
ance is  that  of  dollars  and  habits  of  feeding,  and  as  in  the  oases 
of  the  children,  with  reference  to  whom  Mr.  Hutchinson  is  quoted 
at  the  beginning  of  the  chapter :  did  they  not  live  in  their  father's 
house,  and  did  they  not  repeat  his  errors  of  feeding,  both  as  to 
excessive  introduction  and  excessive  formation  of  uric  acid  (t.e., 
excess  of  nitrogen  above  9  gr.  of  albumin  per  lb.)  ?  • 

To  my  mind,  gout  is  poisoning  by  animal  flesh,  with  tea  and 
similar  vegetable  alkaloid-containing  substances ;  and  many  theories 
have  arisen  from  inability  to  understand  the  introduction,  formation 
and  solubilities  of  uric  acid  and  their  bearings  on  the  results  pro- 
duced. 

When  the  gout  attack  comes  suddenly  in  the  night  and  is  in 
every  way  typical,  there  is  not  much  to  be  said  about  the  dia- 
gnosis, and  salicylate  of  soda  or  aspirin  in  sufficient  quantity  will 
very  quickly  relieve  it,  as  in  my^case  in  St.  Bartholomew's  Hospital 
Reports y  previously  mentioned.  It  is  necessary,  however,  to  give 
sufficient,  and  if  gr.  xx.  can  be  given  every  two  hours  for  acute  rheu- 
matism, I  fail  to  see  why  it  should  not,  if  necessary,  also  be  given  for 
acute  gout ;  certainly  neither  disease  can  be  expected  to  yield  to  a 
dose  of  gr.  x.  three  times  a  day. 

I  have  seen  salicylates  fail  to  cure,  but  only  under  conditions 
where  failure  could  have  been  foretold. 

They  are  very  little  use  by  themselves  in  chronic  rheumatism, 
and  very  little  more  in  chronic  gout  without  rise  of  temperature  ; 
again,  where  alkalies  or  colchicum  have  already  been  used,  salicy- 
lates will  not  only  be  of  no  use,  but  may  do  harm,  and  again  they 
are  incompatible  with  the  use  of  hot  or  Turkish  baths,  for  reasons 
which  will  appear  in  the  following  chapter  and  in  the  descriptions  of 
figs.  62  and  63. 

Where  alkalies,  colchicum  or  hot  baths  have  been  used  they  had 
better  be  continued,  unless  all  treatment  can  be  left  off  for  several 
days  to  allow  intestinal  digestion  to  recover  from  the  colchicum,  and 
the  alkalinity  of  the  blood  to  recover  from  the  effects  of  alkalies  and 
dyspepsia  before  the  salicylates  are  given. 
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In  very  chronic  gout  their  action  may  be  improved  by  giving 
them  with  sp.  am.  aromat.  or  with  iodides,  or  in  alternate  doses 
with  acids  or  other  substances  which  raise  acidity.  Of  course 
cp.re  must  be  taken  not  to  overpower  salicylates  with  acids,  bui 
the  acidity  of  the  urine  should  be  raised  to  normal.  In  these 
chronic  cases  salicylates  may  eventually  do  much  good  if  steadily 
persevered  with ;  either  salicylic  acid  or  its  ammonium  salt  or 
aspirin  will  sometimes  succeed  where  the  sodium  salt  appears  to 
fail.  Salicylic  acid  with  pulv.  opii  co.  in  a  cachet  is  sometimes  very 
useful  in  more  chronic  conditions.  Again,  where  we  have  to  deal 
with  real  uratic  arthritis,  the  local  application  of  salicylate  of  methyl 
should  not  be  forgotten.  This  may  be  painted  on  night  and  momiDg 
and  covered  with  gutta-percha  tissue  and  a  bandage.  It  may  be 
used  either  alone  or  along  with  administration  of  salicylates  by 
the  mouth.  In  this  case  care  must  be  taken  not  to  give  too  much 
of  the  drug,  as  the  methyl  salicylate  promptly  gets  into  the  blood 
and  urine  and  produces  constitutional  symptoms,  and  if  painted  oc 
too  often  or  over  too  large  a  surface  these  may  be  severe,  but  for 
many  local  troubles  it  is  the  best  way  to  use  salicylates,  and  where 
salicylates  by  mouth  upset  the  stomach  it  can  replace  them  entirel}- 

In  chronic  conditions  alkalies  are  decidedly  useful,  and  the  only 
rule  I  go  by  is  to  give  them  when  the  aridity  of  the  urine  is  low  and 
it  does  not  appear  likely  that  it  can  be  raised.  Then  all  acids  mus: 
1)0  cut  out  of  the  food  aud  alkalies  may  be  given  to  the  extent  of  &^ 
least  80 — 100  gr.  per  day.  By  alkalies  I  mean  the  bicarbonates  d 
potassium  or  sodium,  chiefly  the  latter,  and  not  on  any  accooDt  &Q 
ammonium  salt,  as  this  not  only  raises  the  acidity  of  the  urine,  ba* 
also  forms  an  insoluble  urate. 

This  applies  to  all  conditions  where  solvents  are  required;  ia 
catarrh  and  bronchitis,  as  well  as  in  gout  and  rheumatism,  gi^^ 
plenty  of  alkali,  and  give  it  alone. 

When  giving  alkalies  you  may  cut  down  the  quantity  of  food 
decidedly,  as  low  urea  and  low  acidity  of  urine  help  the  alkaU ;  bo*' 
when  giving  salicylates,  especially  when  there  is  little  or  no  fever, 
you  must  feed  up  and  even  give  acid  fruits  or  wine,  as  fever,  lug^ 
acidity  and  acids  help  the  action  of  salicylates;  It  is  a  very  commoa 
mistake  in  the  treatment  of  gout  to  cut  down  food  when  ordering 
salicylates,  but  this  just  ensures  a  condition  in  which  they  camio^ 
possibly  produce  their  best  effects,  and  may  do  harm. 

I  notice  with  interest  that  in  a  discussion  on  the  **  Chemic*^ 
Pathology  of  Gout "  Professor  C.  von  Noorden  says  (British  Media 
Journal,  1904,  vol.  ii.,  p.  740) :  **  The  rise  of  uric  acid  after  inge^ 
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tioD  of  purin  substances,  appears  in  a  goaty  patient  to  be  much  more 
delayed  than  in  the  healthy."  This  is  a  very  interesting  observation, 
and  its  explanation  is  sufficiently  simple.  The  gouty  patient  has 
deposits  of  uric  acid  scattered  about  in  various  parts  of  the  body, 
which  of  course  retain  a  very  considerable  quantity  of  the  uric  acid 
he  ingests;  and  it  is  just  here  that  we  come^in  sight  of  the  full 
importance  of  clearing  out  all  the  deposits  that  have  taken  place  in 
the  body,  for,  unless  we  do  this,  a  part  of  each  fresh  dose  of  uric  acid 
that  is  swallowed  will  be  held  back  by  uric  acid  filter  action  (see 
chapter  v.),  and  thus  the  deposits  in  the  body  will  increase  instead 
of  diminishing.  Take  a  person  who  is  not  gouty,  and  who  is  prac- 
tically free  from  deposits,  either  in  the  liver  or  the  fibrous  tissues, 
and  the  given  dose  of  purin  substances  will  be  found  in  this  case  to 
pass  into  the  urine  almost  grain  for  grain  as  swallowed. 

It  is  at  this  point  also  that  the  greatest  mistakes  have  been  made 
in  the  past,  t.e.,  in  judging  of  the  effects  of  the  administration  of 
uric  acid,  and  no  one  ever  looked  to  see  whether  the  uric  acid 
administered  got  into  the  blood  or  remained  there. 

A  little  further  on  he  is  reported  to  say  :  **  Alkalies  in  every  form 
are  utterly  useless.  They  act  excellently  in  nephro-lithiasis,  but  in 
true  gout  they  cause  diminution,  that  is,  actual  retention  of  uric 
acid." 

I  have  often  noticed  this  action  of  alkali,  and  before  I  made  my 
uric  acid  filter  investigations  I  was  quite  at  a  loss  to  explain  it.  Now, 
however,  I  know  that  it  is  a  simple  result  of  the  uric  acid  filter 
action,  and  one  which  we  have  no  difficulty  in  understanding  if  we 
bear  in  mind  that  urate  irritation  in  fibrous  tissues  produces  a  local 
rise  of  acidity,  and  that  such  tissues  are  then  the  least  alkaline 
places  in  the  body. 

When  the  dose  of  alkali  is  administered,  its  first  effect  is  to  sweep 
the  uric  acid  out  of  the  liver  into  the  blood  stream  (and  it  does  this 
for  the  simple  reason  that  the  liver  is  naturally  the  first  place  it  gets 
to),  but  at  this  time  there  is  not  very  much  alkali  in  the  general 
circulation,  hence  by  uric  acid  filter  action  all  that  is  swept  out  of 
the  liver  is  caught  up  and  retained  in  the  various  deposits  in  the 
tissues,  which  it  serves  to  increase ;  and  it  is  only  later  on,  often 
much  later,  when  a  very  considerable  quantity  of  alkali  has  been 
taken,  sufficient,  in  fact,  to  increase  decidedly  the  alkalinity  of  all 
the  tissues  and  fluids  of  the  body,  including  the  seats  of  uric  acid 
irritation,  that  uric  acid  is  at  last  taken  up  from  all  the  deposits  in 
the  body  and  is  then  freely  passed  out  of  the  body  and  through  the 
kidneys  ;  but  so  long  as  in  any  patient  there  is  a  single  focus  of  urate 
45 
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irritation  which  is  less  alkaline  than  the  blood  and  tissue  fluids 
generally,  uric  acid  filter  action  tends  to  prevent  it  remaining  in  the 
blood  and  passing  freely  oat  of  the  body  through  the  kidneys* 

The  reason  that  alkalies  are  thus  useless  in  gout  is  because  they 
are  not  given  in  sufficiently  large  quantity  to  increase  the  alkalinity 
of  the  tissues  and  fluids  of  the  body,  and  this  complete  alkalinity 
may  not  occur  until  the  urine  has  been  steadily  and  constantly 
alkaline  for  several  days.  Thus  one  of  the  old  original  observations 
on  acute  rheumatism,  which  I  have  previously  quoted,  was  that 
**  the  urine  became  alkaline  and  the  pains  were  relieved."  Dntil 
the  urine  did  become  alkaline,  the  retention  of  uric  acid  in  the  body 
by  uric  acid  filter  action  could  not  possibly  cease. 

This  is  the  reason  alkalies  often  make  chronic  arthritis  worse  at 
first ;  they  bring  fresh  uric  acid  into  the  blood,  but  are  unable  to 
prevent  it  from  getting  into  the  joints. 

The  cure  of  an  arthritis  or  myalgia  by  alkali  generally  works  oat 
as  follows : — 

First  day. — ^Alkali  seems  to  have  the  effect  of  somewhat  increas- 
ing the  pain  and  stiffness;  it  brings  an  increase  of  uric  acid  ioto 
the  blood,  and  some  of  this  is  attracted  to  the  focus  of  trouble  and 
increases  it. 

Second  day. — Alkali  getting  more  power ;  it  begins  to  take  np  a 
little  uric  acid  from  the  foci  of  trouble,  hence  pain  and  stifihess  begin 
to  diminish. 

Third  day. — Alkali  now  in  full  power ;  it  takes  up  uric  add 
freely  from  all  deposits  and  holds  it  all  in  solution ;  there  is  collsmie 
head  or  slight  threatening  of  headache,  and  the  arthritis  and  myalgia 
have  vanished. 

A  precisely  similar  effect,  the  clearing  of  all  uric  acid  out  of 
places  of  deposit,  is  produced  by  a  salicylate  in  from  twenty-four  to 
thirty-six  hours;  hence  it  cures  more  quickly  than  an  alkali.  Alkali, 
in  insufficient  dose,  used  to  take  six  weeks  to  cure  arthritis  ;  salicy- 
late now  does  it  easily  in  three  days. 

In  both  cases  the  capillary  reflux  gives  trustworthy  informatioo 
as  to  what  is  taking  place ;  it  slows  when  either  solvent  brings  the 
extra  uric  acid  into  the  blood,  and  in  proportion  to  the  quantity 
brought  in.  A  reflux  of  4  or  6  with  the  arthritis  or  myalgia 
will  slow  to  7  or  8  with  the  solution  and  collaBmia  which  relieve 
them.  I  am  here  speaking  of  comparatively  slight  conditions  and 
not  of  acute  rheumatism,  or  the  fluctuations  would  be  larger. 

With  salicylates  it  is  just  the  reverse,  for  though  they  of  neces- 
sity come  first  to  the  liver  and  clear  it  out,  still  as  soon  as  salicylate 
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is  present  in  any  quantity  in  the  general  circulation  it  clears  out 
first  the  part  which  is  least  alkaline,  and  that  is,  we  know,  the  joint 
where  urates  have  been  recently  causing  local  irritation.  Hence 
salicylates  cure  a  local  arthritis  quickly  in  a  few  hours;  alkalies 
take  at  least  days  to  do  it. 

A  little  further  on  Professor  von  Noorden  says  (previous  refer- 
-ence,  p.  741) :  **  With  regard  to  treatment,  we  are  aU  agreed  that 
food  containing  an  excess  of  purin  bodies  should  be  avoided,  and 
those  words  embody  almost  all  there  is  to  be  said  as  to  dietetics." 
Here  I  am  interested  to  see  that  my  whole  point  is  quietly  admitted, 
for  if  all  exogenous  uric  acid  is  excluded,  so  that  the  daily  turnover 
of  uric  acid  is  reduced  from  something  over  20  gr.  a  day  down  io 
10  gr.,  then  there  is  nothing  more  to  be  said,  not  only  as  to  dietetics, 
but  also  as  to  etiology,  pathology,  and  treatment,  as  this  alone  will 
demonstrate  the  whole  three.  It  will  show  that  the  etiology  is  in 
the  taking  of  poisonous  and  unnatural  foods,  that  the  pathology 
is  concerned  solely  with  the  effects  of  the  uric  acid  so  introduced  on 
the  tissues  and  circulation,  and  that  the  treatment  is  concerned 
solely  with  the  elimination  of  this  uric  acid. 

If  the  principle  of  the  exclusion  of  poisons  is  fully  admitted,  all 
the  rest  can  be  demonstrated,  even,  if  need  be,  by  those  who  have 
not  studied  physiology,  and  numbers  of  my  patients  soon  learn  to 
demonstrate  for  themselves  the  effects,  both  on  the  tissues  and 
circulation,  of  the  uric  acid  they  swallow  or  refrain  from  swallow- 
ing; and,  as  seeing  is  believing,  they  very  soon  come  to  agree  with 
me  that  when  all  exogenous  uric  acid  has  been  excluded  from  our 
food  we  shall  be  a  much  more  healthy  and  happy  nation  than  at 
present. 

I  may  mention  here,  as  it  bears  specially  on  treatment,  the  well- 
known  connection  between  gout  and  certain  teeth  troubles.  And, 
indeed,  it  has  been  quite  a  common  experience  with  me  that  the 
dental  troubles  called  periostitis,  or  other  inflammation  of  the  pulp 
or  surroundings  of  a  tooth,  such  as  are  started  by  a  cold  wind  in 
spring  or  autumn,  yield  at  once  and  promptly  disappear  if  salicylates 
are  taken  for  any  purpose. 

It  seems  possible  that  we  have  here  again  to  deal  with  a 
gout  of  fibrous  tissues,  originating,  just  like  gout  or  rheumatism 
elsewhere,  in  the  local  action  of  cold,  and  like  these  yielding  ac  once 
to  the  administration  of  salicylates. 

I  have  gradually  come  to  use  salicylates  with  the  utmost  con- 
fidence in  such  troubles,  and  I  have  even  found  that  their  power  is 
so  great  that  the  local  application  of  a  little  salicylate  of  meihyl  to 
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the  face  over  the  painful  tooth  and  its  roots,  night  and  morDing  or 
oftener,  very  promptly  relieves  and  removes  such  irritation,  so 
that  in  many  cases  there  is  no  necessity  to  administer  salicylaiefl 
internally. 

But  drugs  never  go  to  the  root  of  the  matter,  diet  is  the  only 
thing  that  does ;  and  though  drugs  may  relieve  for  a  time,  I  regard 
it  as  worse  than  useless  to  sweep  out  urates  with  salicylates  and  ai 
the  same  time  pour  them  in  day  after  day  in  soup,  fish,  flesh,  and 
tea.  Here,  as  elsewhere,  the  results  produced  by  diet  can  be  esti- 
mated either  from  day  to  day  or  week  to  week  with  great  precision* 
from  the  changes  in  the  capillary  circulation,  the  granules  in  (be 
blood,  or  the  blood-decimal. 

Gout  is  the  great  central  type  of  the  precipitation  group,  and 
practically  the  only  things  that  have  ever  been  found  to  relieve  ii 
have  been  solvents  of  uric  acid,  but  better  and  more  satisfactory 
than  any  such  relief  is  the  absolute  and  complete  prevention  of  the 
trouble  which  a  correct  diet  produces,  and  I  will  now  mention 
shortly  one  or  two  of  the  very  numerous  records  I  get  from  gouty 
patients.  One  writes  after  two  years  on  diet :  ''  This  was  the  first 
winter  that  I  had  passed  during  which  I  have  had  no  cough  or  cold, 
and  had  been  entirely  free  from  rheumatic  pains,"  and  then  the  same 
patient,  speaking  of  his  general  condition  on  diet,  says :  *<  I  am  as 
hard  as  nails.'*  Then  I  have  a  large  number  of  records  from  patients 
who  have  been  on  the  uric-acid-free  diet  for  from  one  to  three  years, 
and  whose  arthritis  has  more  or  less  completely  taken  its  departure 
as  the  result.  Thus  it  is  recorded :  **  Two  years  on  your  diet  has 
cured  the  gout  to  which  I  was  a  martyr,  and  made  me  a  new  man " ; 
and  another :  '*  Your  diet  has  had  a  wonderful  effect  on  her  hands. 
The  gouty  swellings  on  fingers  and  thumb  gone,  and  she  can  again 
play  the  piano  like  a  young  girl.  Time  on  diet  two  and  a  half  years." 
A  general  practitioner  writes  that  he  was  a  cripple,  and  retired  from 
work  with  gout  and  pneumonia,  but  now,  a  year  later,  he  is  heavier, 
stronger  and  happier  than  for  years.  From  many  similar  records  I 
gather  that  the  diet  takes  one  and  a  half  to  two  years,  or  in  bad  cases 
two  and  a  half  to  three  years,  to  cure  arthritis,  as  I  say  in  my  diet 
notes.'*' 


*To  be  obtained  from  Messrs.  John  Bale,  Sons  &  Danielsson,  Ltd.,  83^ 
Great  Titchfield  Street,  London,  W.     Price  12  for  6d.,  or  100  for  2s.  6d.  not 
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CHAPTER  XVI. 


Rheumatism  and  Morbus  Cordis. 

Much  of  what  I  have  said  about  gout  will  apply  also  to  rheu- 
matism, and  though  they  can  often  be  olinically  distinguished,  I  do 
not  draw  any  hard  and  fast  line  between  them,  believing  that  the 
arthritis  is  in  both  cases  due  to  the  irritant  action  of  uric  acid  on 
the  fibrous  structures  of  the  joints. 

An  arthritis  may  or  may  not  be  due  to  uric  acid,  but  it 
becomes  certain  that  it  is  due  to  it  if  the  patient  is  found  to  have 
less  than  the  usual  quantity  of  uric  acid  in  the  blood  at  the  time 
of  the  attack,  and  if  the  arthritis  is  found  to  be  relieved  by  solvents 
and  increased  by  precipitants  of  uric  acid  ;  and  when  any  arthritis, 
accompanied  by  fever,  is  not  relieved  by  uric  acid  solvents,  properly 
administered,  the  possible  presence  of  septic  arthritis,  tubercle, 
or  new  growth  should  be  considered. 

I  have  suggested  that  salicylates  cure  acute  rheumatism  by 
effecting  the  elimination  of  urates,  and  I  have  shown  that  as 
regards  the  action  of  salicin,  salol  and  a  salicylate,  the  latter  has 
most  power,  dose  for  dose,  in  eliminating  uric  acid,  and  has  also 
most  effect  over  the  arthritis,  while  salicin  has  much  less  effect  on 
uric  acid  and  requires  to  be  given  in  much  larger  doses,  and  salol 
is  in  both  respects  intermediate  between  the  two  (see  Medico- 
Chirurgical  Transactions ^  vol.  Ixxiii.,  p.  297). 

I  have  further  suggested  that  the  action  of  uric  acid  as  an 
irritant  of  fibrous  tissues  may  quite  as  easily  account  for  the 
endocarditis  and  pericarditis  of  acute  rheumatism  as  for  its  arthritis 
(see  Practitioner  of  February,  March  and  April,  1891). 

I  have  also  remarked  that  while  the  chemistry  and  physics  of 
uric  acid  are  capable  of  completely  accounting  for  all  the  phenomena 
of  acute  rheumatism,  and  the  action  of  all  drugs  and  diets  that  are 
useful  in  treatment,  as  much  cannot  be  said  for  any  other  theory  of 
its  causation. 
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For  instance,  no  satisfaotory  explanation  of  the  value  of  alkalies 
among  drugs,  or  of  milk  and  farinaceous  diet,  or  again  of  hot  baths, 
blankets,  and  other  sudorifics  in  general  management,  can  be  given 
on  the  theory  that  acute  rheumatism  is  due  to  a  miasm  or  microbe; 
while  a  comparatively  rudimentary  knowledge  of  the  solubility  of 
uric  acid  and  the  processes  which  promote  its  excretion  and  elimm- 
ation  suffice  to  explain  them  all. 

In  reference  to  these  points  I  have  formulated  the  statement: 
'*  All  substances  which  promote  the  free  excretion  and  elimination  of 
uric  acid  do  good  in  the  arthritis  which  is  due  to  it,  and  conversely 
all  substances  which  hinder  its  excretion  and  elimination  do  harm  " 
(British  Medical  Journal,  1888,  vol.  ii.,  p.  10).  And  though,  a& 
explained  in  the  previous  chapter,  some  substances  which  hinder 
excretion  may  yet,  by  keeping  the  blood  clear  of  uric  acid,  prevent 
arthritis,  it  is  quite  true  that  these  substances,  when  first  given,  are 
liable  to  produce  an  attack.  Again,  the  pathological  condition  which 
most  hinders  the  solubihty  and  excretion  of  urates  (namely,  fever), 
has  just  the  same  effect  as  the  drugs  which  do  this,  and  frequently 
precipitates  an  attack  of  general  uratic  arthritis ;  hence  we  are  told 
by  a  writer  in  the  Lancet,  1893,  vol.  i.,  p.  918,  that  "enteric  fever 
at  its  very  commencement  may  present  the  picture  of  acute  rheu- 
matism." I  believe  that  any  acute  fever  may  present  this  same 
picture,  provided  there  was  in  the  blood,  at  the  time  the  tempera- 
ture began  to  rise,  sufficient  uric  acid  to  irritate  the  joints  when  it 
was  concentrated  upon  them,  for  fever  diminishes  the  alkahnity  of 
the  blood  and  diminishes  its  powers  of  holding  urates  in  solution ; 
and  I  have  already  pointed  out  in  chapter  xv.  that  the  blood  is  io 
this  way  most  completely  clesured  of  urates  at  the  beginning  of  the 
fever,  which  corresponds  exactly  with  the  observation  of  the  writer 
quoted  above.  And  I  have  myself  seen  several  oases  in  which  the 
onset  of  enteric  fever  has  been  mistaken  for  acute  rheumatism. 

The  theory  that  acute  rheumatism  is  an  infective  disease  and 
due  to  a  micro-organism  which  causes  the  production  of  lactic  acid, 
has  been  prominently  brought  forward  by  Dr.  Newsholme  in  the 
Milroy  Lectures  {Lancet,  1895,  vol.  i.,  p.  689),  who  points  out  that 
there  have  been  epidemics  of  rheumatic  fever  in  certain  years,  and 
that  rheumatic  fever  is  an  urban  disease  more  than  a  rural. 

I  have  always  acknowledged  that  rheumatic  fever  may  be  pre- 
cipitated by  any  fever,  however  caused,  whether  by  a  specific  micro- 
organism as  in  the  above  cases  of  enteric,  or  by  acute  dyspepsia  as 
commonly  seen  in  a  schoolboy  from  (?)  natural  causes.  Anything 
that  diminishes  the  alkalinity  of  the  blood,  and  all  fevers  do  this, 
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may  produce  rheumatic  fever  if  ^bere  is  plenty  of  uric  acid  in  the 
blood  at  the  time. 

Now  we  are  liable  at  many  seasons  to  epidemics  of  catarrh,  in- 
fluenza and  tonsillitis,  not  to  mention  cases  of  ill-developed  specific 
fevers  such  as  measles,  scarlet  fever,  &c.,  which  are  overlooked  and 
pass  unrecorded,  and  any  of  these  may  produce  corresponding  epi- 
demics of  rheumatic  fever ;  but  there  is  here  not  the  smallest  proof 
that  the  rheumatic  fever  is  due  to  the  specific  micro-organism  and 
not  to  the  effect  of  the  fever  on  the  alkalinity  of  the  blood. 

And  Dr.  Newsholme  himself  tells  us  that  other  specific  febrile 
diseases,  as  enteric,  scarlet  fever  and  erysipelas,  are  affected  in  the 
same  way  as  rheumatic  fever,  by  season,  rainfall,  &c. 

Exactly  so;  the  epidemic  of  rheumatic  fever  varies  with  the 
epidemic  of  these  diseases  because  the  rheumatism  is  sometimes 
the  result  of  these  diseases. 

Then  as  to  rheumatic  fever  being  an  urban  disease  rather  than 
a  rural,  this  may  show  merely  the  relation  of  acute  rheumatism  to 
increased  meat  eating,  which  is  more  common  in  urban  districts, 
and  gout  is,  doubtless  for  the  same  reason,  an  urban  rather  than 
a  rural  disease ;  but  I  have  never  heard  this  used  as  an  argument 
for  its  being  infective. 

Dr.  Newsholme  looks  upon  throat  symptoms  as  a  part  of  the 
disease,  and  the  place  where  no  doubt  the  micro-organism  obtains 
an  entrance  into  the  body ;  but  if  this  is  so  how  does  an  alveolar 
abscess  serve  to  precipitate  a  relapse  ?  or  how  does  an  injury  to  an 
ankle  or  shoulder,  when  the  skin  is  unbroken  and  no  micro-organisms 
are  introduced,  serve  to  bring  on  acute  rheumatism  ? 

In  a  word,  every  micro-organism,  specific  or  other,  that  produces 
fever  may  produce  rheumatism,  and  then  there  are  several  other 
things,  not  in  any  way  connected  with  micro-organisms,  which  will 
do  the  same ;  but  all  these  things — injuries,  micro-organisms  and 
drugs — affect  in  one  and  the  same  way  the  solubility  of  uric  acid 
in  the  blood,  i.e.,  they  render  it  insoluble  in  that  fluid. 

Dr.  Newsholme  points  out  that  the  tendency  to  relapse  is 
common  to  rheumatism  and  other  fevers ;  but  he  is  also  kind 
enough  to  allow  that  frequent  relapses  occur  when  animal  food  is 
given  too  early  after  an  attack. 

This  parallel  is  little  more  than  skin  deep  on  the  surface  of  the 
\^ord  relapse,  for  surely  a  relapse  after  enteric  fever  is  one  thing 
and  a  relapse  after  rheumatic  fever  another  and  a  totally  different 
thing. 

It  is  possible  to  prevent  the  relapse  of  acute  rheumatism  by  con- 
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tinuing  the  salicylates  or  by  abstaining  from  giving  the  animal  food 
or  the  iron ;  but  is  it  possible  to  prevent  the  relapse  of  enteric  fever? 

Again,  the  relapse  of  acute  rheumatism  can  be  produced-48,  m 
fact,  generally  produced — by  some  error  in  treatment.  I  have  seen 
many  such  relapses,  and  know  exactly  how  they  were  produeed, 
and  so  would  anyone  else  who  understood  the  soIubUity  of  uric 
acid  and  watched  the  treatment  carefully  ;  and  I  will  undertake  io 
produce  relapses  in  any  patient  who  will  consent  to  its  being  done. 

Again,  if  acute  rheumatism  is  due  to  a  micro-organism,  bow  is 
it  that  salicylates  cure  it  in  proportion  to  their  power  of  eliminating 
uric  acid  ?  I  can  now  also  show  (see  cases  narrated  further  on)  thai 
if  anything  prevents  their  acting  as  solvents  of  uric  acid  they  fail 
to  cure  it. 

From  the  other  side  it  would  have  to  be  shown  that  salicylates 
prevent  the  growth  of  the  micro-organism ;  and  that  iron,  lead, 
mercury,  and  other  metals  increase  its  growth  as  they  make  the 
pains  worse. 

The  finding  of  a  few  micro-organisms  in  the  fluids  of  a  case  of 
acute  rheumatism  is  to  my  mind  a  very  long  way  from  affording 
proof  that  the  acute  rheumatism  is  due  to  the  parasites,  except 
quite  indirectly. 

I  should  admit  that  it  might  be  due  to  them  if  they  altered  the 
alkalinity  of  the  blood  or  produced  fever ;  but,  nevertheless,  in  a 
person  who  was  free  from  excess  of  urates  in  the  blood  they  would 
have  no  power  to  produce  either  arthritis  or  other  irritation  of 
fibrous  tissues,  and,  as  I  have  pointed  out  in  previous  chapters, 
many  parasites  seem  to  be  unable  even  to  produce  fever  in  those 
whose  blood  is  free  from  collasmia ;  and  in  illustration  of  this  we 
find  that  those  who  suffer  from  arthritis  with  the  onset  of  enteric 
fever  are  patients  who  have  previously  had  arthritis  or  have  marked 
signs  of  the  presence  of  collsBmia  at  the  time  of  onset  of  the  fever. 

Again,  to  have  an  attack  of  a  microbic  disease  often  protects  the 
individual  affected  from  further  attacks  ;  but  in  rheumatism  this  is 
not  the  case,  for  the  patient  who  has  had  one  attack  is  more  liaUe 
to  have  another ;  and  this  is  also  a  marked  characteristic  of  gonir 
for  which  a  microbe  has  not,  I  think,  as  yet  been  suggested.  In 
the  case  of  gout  we  have  a  quite  satisfactory  physical  explanation 
which  we  have  discussed  at  length  in  connection  with  the  pheno* 
mena  of  the  uric  acid  filter,  and  I  see  no  reason  why  the  same 
explanation  should  not  apply  to  the  arthritis  called  rheumatisoa; 
indeed,  my  practical  experience  convinces  me  that  it  does  so. 

I  shall  now  examine  the  points  of  difference  between  rheomatisia 
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and  gout,  and  see  how  far  the  different  conditions  under  which  the 
uric  acid  acts  at  different  periods  of  life  will  enable  us  to  explain 
them. 

My  friend,  Dr.  A.  E,  Garrod,  mentions  my  researches  on  uric 
acid  iu  the  most  kindly  manner  (**A  Treatise  on  Rheumatism," 
p.  27),  but  yet  objects  strongly  to  my  suggestion  that  acute  rheuma- 
tism may  be  due  to  uric  acid.  He  says  :  "  Many  objections  present 
themselves  to  such  a  theory  of  acute  rheumatism,  which  appears  to 
me  to  attach  undue  importance  to  the  articular  troubles,  whilst 
offering  no  explanation  of  the  occurrence  of  the  cardiac  and  other 
visceral  lesions  of  rheumatism."  I  believe,  as  I  have  said  {Prac- 
titioner, February,  1891,  et  seq,),  that  uric  acid  is  quite  capable  of 
producing  all  these  lesions,  and  I  shall  go  into  the  matter  presently  ; 
and  Dr.  Garrod  goes  on :  "  Again  we  have  the  fact  that  uric  acid 
has  not  been  found  in  the  blood  of  rheumatic  patients,  which  Dr. 
Haig  explains  by  supposing  that  this  substance  is  driven  out  of  the 
blood  into  the  joints  by  the  high  and  rising  acidity  due  to  the  fever ; 
but  no  deposit  of  sodium  urate  is  found  in  the  joints.  Lastly,  it  is 
difficult  to  believe  that  the  same  materies  morhi  is  capable  of  giving 
rise  to  two  such  different  disorders  as  rheumatism  and  gout." 

This  last  statement  is  somewhat  indefinite,  but  I  hope  to  show 
that  the  differences  are  those  of  degree  rather  than  of  kind,  and 
that  they  are  due  to  differences  in  metabolic  activity,  functional 
activity,  or  chemical  condition,  which  affect  differently  the  solubility 
of  uric  acid,  while  the  total  quantity  present  also  differs  in  the  two 
conditions. 

It  has  never  been  a  matter  of  surprise  to  me  that  Sir  A.  Garrod 
was  unable  to  find  uric  acid  in  the  blood  in  acute  rheumatism ;  on 
the  contrary,  if  he  had  found  a  large  quantity  in  the  blood,  it  would 
have  been  a  death-blow  to  my  theory  of  its  causation. 

He  does  find  it  in  the  blood  in  gout  because  gout  is  a  local 
disease,  in  which  the  acidity  of  one  or  two  joints  is  specially  raised, 
and  in  these  all  the  uric  acid  that  the  blood  brings  in  their  direction 
is  rendered  insoluble  and  retained,  giving  rise  to  irritation  and 
inflammation  ;  but  there  is  no  general  and  complete  clearing  of  the 
blood  from  uric  acid,  except  in  so  far  as  the  specially  affected  joints 
take  it  up. 

In  acute  rheumatism  the  conditions  are  different;  there  is  a 
general  rise  of  acidity  which  clears  all  the  uric  acid  out  of  the  blood, 
driving  it  into  the  joints  and  elsewhere ;  little  or  none  remains  in 
the  blood  because  the  alkalinity  of  the  whole  circulating  fluid  is 
diminished ;  while  in  gout,  though  alkalinity  generally  is  diminished. 
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it  is  only  ia  the  especially  affected  joints  that  the  urate  is  rendered 
completely  insoluble. 

This  explains  a  fact  previously  mentioned,  that  when  I  mteo- 
tionally  produce  an  arthritis  by  giving  acids  the  clinical  pictore 
resembles  rheumatism  rather  than  gout,  because  I  diminish  the 
alkalinity  generally,  and  drive  the  uric  acid  out  of  the  blood  into 
joints  and  fibrous  tissues  generally ;  if  I  want  to  imitate  goat  I  most 
diminish  the  alkalinity  generally  to  some  extent ;  but  I  must  abo 
produce  local  irritation  and  rise  of  acidity  in  a  joint  by  a  blow,  setoo, 
or  other  injury,  and  this  will  precipitate  the  uric  acid  locally,  whfle 
the  blood  still  contains  some. 

In  further  objection  to  my  explanation  Dr.  Garrod  goes  on  to 
say,  ''  but  no  deposit  of  sodium  urate  is  found  in  the  joints."  He 
evidently  considers  the  fact  that  the  urate  is  not  found  there  after 
death  as  equivalent  to  proof  that  it  has  never  been  there. 

My  researches  have  led  me  to  take  a  different  view  and  to 
believe  that  even  in  gout,  when  urate  is  retained,  so  to  speak,  in 
mass,  and  eventally  thrown  down  in  crystals  of  biurate,  it  may  be 
removed  so  completely  as  to  leave  little  or  no  trace  of  its  preseDoe 
after  death,  except  the  erosions  in  cartilage,  <!^c.,  which  some  weeks, 
months,  or  years  before  death  were  completely  filled  up  by  it 

Much  more  so  in  acute  rheumatism,  where  the  urates  are  oot 
present  in  mass,  are  only  present  for  a  few  hours  and  in  the  foco 
probably  of  colloid  urate,  and  produce  merely  a  little  interstital 
irritation.  So  soon  as  the  acidity  which  drove  them  into  the  J(»db 
falls  away,  and  the  alkalinity  of  the  blood  rises,  the  urates  in  the 
joints  are  quickly  taken  up  in  solution  in  the  blood,  and  passio: 
through  it  arrive  at  the  kidney  and  are  excreted.  Hence  the  ex 
cretion  of  uric  acid  is  directly  as  the  alkalinity  of  the  blood,  loi 
inversely  as  the  acidity  of  the  urine,  a  relation  which  holds  both  ^ 
disease  and  in  health,  and  can  be  demonstrated  artificially  at  id; 
time  by  using  drugs  which  affect  the  alkalinity.  As  previously 
pointed  out,  Sir  A.  Garrod  suggested  that  uric  acid,  when  in  ^ 
blood,  is  attracted  differently  by  different  organs,  and  that  in  oerttfc 
organs,  which  for  various  causes  are  less  alkaline  than  the  Uooc- 
*'  the  uric  acid  becomes  less  soluble  and  more  easily  retained 
("  Lumleian  Lectures,"  British  Medical  Journal,  1883,  vol.  i.,  p.  ^ 

If  this  be  granted,  and  if,  as  is  also  shown  by  Sir  A.  Garrod,  tb 
cartilages  and  fibrous  tissues  of  joints  are  both  less  vascular  and  Ifl^ 
alkaline  than  the  other  tissues  or  the  blood  (see  previous  ohaptfl^^ 
then  the  arthritis  produced  by  uric  acid  is  a  simple  matter  of  s(k 
bility,  and  can  be  produced  at  pleasure  to  almost  any  extent,  ^^ 
this  I  believe  to  be  the  case. 
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But  there  are  other  fibrous  tissues  in  the  body  besides  those  oi 
the  joints,  and  what  is  to  prevent  them  from  being  occasionally  less 
alkaline  and  from  suffering  in  consequence  from  a  precipitation  of 
colloid  urate  upon  them  and  the  irritation  it  sets  up  ? 

What  about  the  fibrous  tissues  in  the  great  lumbar  fascia  (lum- 
bago), of  those  that  form  the  sheaths  of  great  nerve  trunks  (sciatica), 
and  of  those  again  that  support  the  various  coats  of  the  intestinal 
walls  (colic),  of  which  I  have  already  spoken,  or  of  the  fibrous 
tissues  in  the  pelvic  organs  and  fascia,  especially  in  women,  not  a 
few  of  whose  pains  and  inflammations  may  have  an  identical  patho- 
logy with  that  of  gout  of  the  intestines  (chapter  x.)?  And  that  some 
of  these  inflammations  in  women  are  rheumatic  has  already  been 
suggested  by  Dr.  Gervis. 

But  there  are  fibrous  tissues  in  a  more  vital  organ  than  any  of 
these,  an  organ  which  is  sometimes  said  to  be  in  part  analogous  to  a 
joint,  and  is  often  affected  along  with  the  joints  in  acute  rheumatism. 
I  mean  the  heart. 

Will  anyone  who  has  looked  at  a  transverse  section  of  the  heart 
wall  tell  me  that  the  visceral  layer  of  the  pericardium  is  not  con- 
tinuous with  fibrous  tissue,  which  fibrous  tissue  forms  the  fascia  of 
the  heart  muscle,  and  that  the  fibrous  tissue  of  the  endocardium  on 
the  opposite  side  of  the  wall  is  not  also  continuous  with  the  fascia  of 
the  muscle  in  the  same  way  ? 

Now  muscles  become  acid  as  the  result  of  contraction  (Foster, 
**  Physiology,"  1877,  p.  49),  and  if  in  some  regions  of  the  cardiac 
muscle,  in  proximity  to  its  fibrous  investment,  the  products  of 
functional  activity  and  contraction  are  not  quickly  removed,  the 
muscle  and  its  adjacent  fascia  may  have  their  alkalinity  so  far 
reduced  as  to  form  foci,  in  which  the  uric  acid  circulating  in  the 
blood  becomes,  according  to  our  premisses,  '<  less  soluble  and  more 
easily  retained." 

Such  retention,  also  in  accord  with  our  premisses,  giving  rise  to 
local  irritation,  which  further  reduces  the  local  alkalinity,  more  uric 
acid  is  deposited,  and  so  on  till  a  considerable  area  of  inflammation 
going  on  to  proliferation  of  fibrous  tissue  and  scar  formation  results. 
If  this  may  be  the  effect  in  the  lumbar  fascia,  why  not  also  in 
the  pericardium  and  endocardium  ?  The  same  causes  that  drive  uric 
acid  into  the  joints  and  set  up  arthritis  may  drive  it  into  the  fibrous 
tissues  of  the  heart  and  produce  endo-  and  pericarditis. 

Then  with  reference  to  microbic  origin,  it  has  been  pointed  out 
(British  Medical  Journal,  1900,  vol.  ii..  Epitome,  p.  64)  that  the 
pericarditis  of  Bright*s  disease,  when  the  blood,  we  may  remember, 
is  full  of  granules,  is  aseptic  and  sterile. 
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A  somewhat  new  light  is,  I  think,  thrown  on  the  effects  of  peri- 
carditis on  the  function  of  the  heart  by  the  ingenious  suggestion  d 
my  colleague,  Mr.  H.  L.  Barnard  {Lancet,  1899,  vol.  i.,  p.  1090), 
that  the  pericardium  bears  to  the  heart  muscle  the  same  rel&tioD 
that  the  leather  case  of  a  football  does  to  its  expansile  inner  caslog, 
or  that  the  outer  case  of  a  bicycle  tyre  does  to  its  inner  case  .in 
a  word,  that  the  heart  is  protected  from  sudden  and  disastrooi 
dilatation  by  the  strong  fibrous  pericardium,  its  outer  casing. 

It  follows  that  if  there  is  general  inflammation  of  the  peri 
cardium,  its  strong  resisting  support  may  be  replaced  by  bulgine 
and  yielding  in  various  directions,  and  thus  severe  dilatation  of  ^ 
heart  may  quickly  supervene. 

We  can  now  see  the  importance  of  absolute  and  complete  rest  io 
all  such  cases,  and  the  value  of  the  method  mentioned  on  a  fntoR 
page  of  giving  iodides  with  salicylates  to  keep  down  the  blood  pr^ 
sure  till  the  inflammation  of  the  pericardium  subsides  and  it  bu 
time  to  consolidate  and  get  strong  once  more. 

For  Mr.  Barnard's  very  interesting  remarks  on  the  rush  of  Uooo 
into  the  heart,  which  muscular  contraction,  especially  the  action  o! 
the  abdominal  muscles,  can  produce,  and  the  value  of  the  pericardiiuii 
in  resisting  undue  distension  of  the  heart  by  such  forces,  I  wod^ 
refer  to  his  paper. 

With  the  useful  instrument  which  Mr.  Barnard  and  Dr.  L.  H- 
have  invented  (see  chapters  v.  and  xviii.)  we  can  gauge  very  accor 
ately  from  day  to  day  what  the  systemic  blood  pressure  is  doinc 
and  what  power  it  may  have  of  dilating  the  heart  and  pericardiac 

Mr.  Barnard  also  points  out  that  once  serious  softening  V' 
dilitation  have  taken  place,  the  pericardium,  like  the  outer  casing  c 
a  tyre,  may  be  beyond  repair. 

But  here,  I  think,  the  parallel  does  not  hold  entirely,  for  6? 
pericardium  is  not  made  of  lifeless  fibre  and  rubber,  but  of  ^^ 
tissue,  which,  given  time  and  freedom  from  pressure,  will  certai^^) 
consolidate  and  contract,  and  become  perhaps  even  stronger  tbf 
before ;  but  then,  unfortunately,  its  undue  thickening  and  conttv^ 
tion  may  become  a  danger  to  the  nutrition  of  the  heart  mnsc 
within  it. 

These  facts,  and  my  own  experience  of  cases,  leave  in  mym^-' 
no  doubt  that  the  two  great  causes  of  dilatation  in  rheumatism  ^ 
(1)  the  softening  of  the  fibrous  pericardium,  or  similar  injury  of  ^ 
cardiac  muscle  which  rheumatic  inflammation  produces,  and  (3)  ^' 
high  blood  pressure  due  to  excess  of  uric  acid  in  the  blood.  A» 
in  rheumatism  the  one  condition  is  constantly  alternating  with  u- 
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other.  No  sooner  has  uric  acid  strained  the  heart  valves  and 
pericardium  and  then  been  precipitated  on  those  fibrous  structures 
causing  inflammation  and  softening,  than  the  debility  which  super- 
venes brings  it  again  in  excess  into  the  blood  (coUsdmia),  and  this 
dilates  the  heart  and  strains  still  more  the  damaged  valves  and 
pericardium. 

A  rational  understanding  of  this  causation  and  a  rational  treatment 
of  uric  acid  and  collflemic  high  blood  pressure,  the  extent  of  which 
we  can  now  measure  in  capillaries  and  larger  vessels  with  accuracy, 
are  the  most  important  points.  The  value  of  iodides  and  salicy- 
lates in  treatment  is  due  to  their  affecting  both  the  causes  men- 
tioned above.  The  salicylate  removes  uric  acid  from  the  damaged 
fibrous  tissues  and  lessens  their  inflammation,  while  the  iodide 
prevents  the  excess  of  uric  acid,  which  the  salicylate  brings  into 
the  blood,  from  Combining  with  alkali  and  producing  severe  corise- 
mia,  which  would  increase  the  strain  on  the  damaged  valves  or 
pericardium. 

We  know  (chapter  iii.)  that  the  effect  of  salicylates  in  rheumatism 
is  to  slow  considerably  the  capillary  reflux,  as  they  increase  the 
granules  in  the  blood. 

The  effect  of  an  iodide,  on  the  other  hand,  is  to  diminish  the 
granules  in  the  blood  and  quicken  the  capillary  reflux,  and  we 
must  take  the  capillary  reflux  and  the  blood  pressure  as  our  guides 
and  use  the  one  drug  to  neutralise  the  evil  effects  of  the  other. 

But  as  regards  the  endocardium,  this  is  by  no  means  the  whole 
story,  as  there  are  causes  just  such  as  those  which  are  active  in  the 
case  of  the  joints,  namely,  friction  and  percussion,  which  may  affect 
its  alkalinity  also.  And  we  can  now  see  that  the  pericardium  is 
subjected  to  pressure  and  strain  by  any  force  that  tends  to  dilate 
the  heart. 

Just  as  in  the  case  of  the  joints,  the  heat  and  friction  of 
.exercise  determine  which  joints  shall  be  least  alkaline,  and  so  get 
the  largest  share  of  the  uric  acid  ;  so  in  the  heart  the  fibrous 
tissues  of  the  valves  suffer  from  friction  and  percussion,  and  are 
rendered  the  'least  alkaline  of  all  the  fibrous  tissues  of  the  heart 
at  a  time  when  there  is  a  general  fall  of  alkalinity. 

Now,  the  effects  of  exercise  on  the  reaction  of  the  valves  of  the 
heart  will  be  greatest  where  the  work  and  strain  are  most  severe, 
this  accounting  for  the  incidence  of  the  chief  rheumatic  changes  in 
the  left  side  during  extra-uterine  and  the  right  side  during  foetal  life. 

In  this  way  any  unwonted  exertion  or  strain  on  the  heart,  by 
giving  rise  to  a  little  local  irritation  on  the  opposing  surfaces  of  the 
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mitral  or  aortic  valves,  may  diminish  the  local  alkalinity,  cftose  t 
local  precipitation  of  uric  acid  and  consequent  irritation,  and  tiiis 
irritation  may  be  repeated  and  repeated  till  what  were  at  first 
scarcely  visible  pin-point  nodtdes  of  irritated  connective  tissue 
come  at  la^t  to  form  well-marked  nodules  and  scars. 

Such  a  process  of  reasoning  helps  us  to  understand  how  a  small 
local  irritation  in  the  mitral  valve  is  carried  on  and  on  by  a  iI^ 
quently  recurring  uric  acid  irritation  till  the  whole  valve  is  reduced 
to  the  condition  of  a  thickened  scar,  and  we  have  to  deal  w&  the 
final  stages  of  mitral  constriction. 

And  as  an  excess  of  uric  acid  in  the  blood  obstructs  all  ibe 
capillaries  and  raises  blood  pressure  (chapter  v.),  it  is  clear  tbit 
it  must  throw  increased  work  on  the  left  side  of  the  heart,  fii^ 
of  all  on  the  aortic  valves  and  then,  during  systole,  owing  to  ^ 
increased  resistance  to  be  overcome,  on  the  mitral  valves  also;  tf^ 
anyone  who  has  listened  to  the  loud  banging  of  the  aortic  vahes 
during  a  uric  acid  storm  (in  migraine,  for  instance)  will  have  ^ 
difficulty  in  realising  what  I  mean. 

Thus  the  valves  of  the  left  side  of  the  heart  are  most  exposed  to 
injury  by  friction  and  percussion  at  the  very  time  when  there  is  w 
excess  of  the  irritant  uric  acid  in  the  blood  ready  to  be  precipititei^ 
upon  them  should  the  heat  of  action  cause  them  to  lose  for  a  time 
their  normal  alkalinity. 

And  once  a  spot  has  become  invaded  by  uric  acid  the  irritation  s 
always  liable  to  be  kept  up  and  repeated  until  a  serious  and  en^ 
sive  lesion  has  been  produced. 

We  have,  then,  certain  conditions  to  which  fibrous  tissues  ci^ 
heart  are  liable  in  common  with  all  the  fibrous  tissues  of  the  body 
tending  to  precipitate  uric  acid  upon  them,  and  we  have  certtE 
other  conditions  which  are  common  to  the  fibrous  tissues  of  ^ 
heart  valves  and  those  of  the  joints.  Can  we  wonder  that  tkf» 
structures  are  so  often  affected  at  the  same  time?  and  doabdtf^ 
the  liability  of  the  endocardium  to  friction,  percussion  and  stita 
accounts  for  the  greater  frequency  of  endocarditis  as  compared  ^ 
pericarditis. 

With  regard  to  the  causes  that  determine  the  structures  tl»^ 
will  be  invaded  by  uric  acid,  I  will  quote  what  Dr.  Garrod  (loc.  o*^ 
p.  82)  says  as  to  the  order  of  invasion  of  joints :  "  The  influence  * 
external  causes  in  determining  the  seats  of  the  lesions  is  far  1^ 
conspicuous  in  rheumatism  than  in  gout,  but  as  has  been  alie*^ 
stated,  when  rheumatic  fever  follows  an  injury  the  joint  nearest^ 
the  seat  of  injury  is  usually  the  first  to  sufifer." 
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Exactly  so !  The  injury  diminishes  first  of  all  the  alkalinity  of 
the  affected  structures,  and  then,  if  it  is  sufficiently  severe  to  cause 
general  fever,  the  alkalinity  of  the  whole  body  is  diminished.  The 
uric  acid  is  first  rendered  insoluble  near  the  injured  structures 
(hence  these  are  the  first  to  suffer),  and  later  on  in  other  fibrous 
tissues  of  the  body  (see  Uric  Acid  Filter  experiments,  chapter  v.). 
Dr.  Garrod  also  says  (same  page) :  **  Dr.  Fuller  has  laid  special 
stress  upon  the  liability  of  joints  which  have  been  the  seats  of  local 
mischief.  Dr.  Maclagan  also  regards  strain  as  the  most  important 
influence  at  work  in  determining  the  seat  of  rheumatic  lesions,  and 
Dr.  Peter  Simpson  and  others  have  expressed  their  belief  that  the 
joints  which  are  most  exercised  are  specially  liable  to  rheumatism. 
M.  Besnier,  who  is  inclined  on  the  whole  to  agree  with  them  in  this 
opinion,  does  not  think  that  the  rule  is  sufficiently  general  for  the 
establishment  of  a  definite  law." 

There  is  no  necessity  to  establish  a  definite  law,  but  every  one 
of  the  conditions  here  mentioned  can  be  quite  easily  translated  in 
terms  of  uric  acid  causation. 

Joints  that  have  been  the  seat  of  local  mischief  will  contain  a 
certain  amount  of  fibrous  scar  tissue,  which,  as  we  know,  is  lowly 
vascular,  and  this  will  easily  have  its  alkalinity  reduced  and  very 
slowly  recover  it  again,  and  meanwhile  uric  acid  will  be  accumulated 
and  retained  in  it. 

And  the  same  argument  will  apply  whether  the  local  mischief 
was  in  the  first  instance  due  to  uric  acid  or  to  external  agencies. 
Once  a  scar  has  been  produced,  uric  acid  will  account  for  its 
continued  irritation  and  progressive  enlargement. 

Thus,  suppose  a  young  woman  has  acute  rheumatism,  and  a  few 
pin-point  nodules  are  left  on  the  mitral  valves;  she  apparently 
recovers  from  her  attack,  and  perhaps  no  murmur  has  been  heard, 
but  the  valve,  nevertheless,  has  been  damaged  to  the  extent  of  the 
above  nodules,  and  these  form  microscopic  scars,  on  which,  however, 
uric  acid  will  be  again  precipitated  at  the  first  opportunity. 

And  it  may  not  have  very  long  to  wait,  for  every  woman  has 
more  or  less  coUaamia  at  her  menstrual  period  (fig.  31) ;  and  this,  by 
the  increased  blood  pressure  it  produces,  may  strain  the  mitral 
valve,  diminish  the  alkalinity  of  the  damaged  nodules,  and  then,  as 
the  alkalinity  is  generally  diminished  at  the  end  of  menstruation, 
clearing  the  blood  of  uric  acid  and  putting  an  end  to  the  collsemia, 
some  of  the  urate  in  circulation  may  be  precipitated  upon  the  mitral 
valve,  especially  upon  its  damaged  portions,  and  increase  of  lesion 
results. 
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And  when  this  process  is  repeated  month  after  month  for  yean, 
we  can  easily  understand  how  a  microscopic  scar  becomes  afc  Iwt  & 
leathery  and  calcareous  mass,  and  why  a  buttonhole  mitral  is  more 
commonly  met  with  in  women  than  in  men. 

We  can  also  understand  the  connection  which  some  have  noticed 
between  dysmenorrhoea  and  certain  rheumatoid  joint  changes,  for 
dysmenorrhoea  means  a  more  than  usually  marked  fall  of  urea  vA 
acidity,  a  more  than  usually  severe  coUaemia,  and  consequently 
more  severe  and  widespread  irritation  in  the  already  damaged 
tissues  of  joints  or  valves. 

So  that  these  changes  in  fibrous  tissues  due  to  the  irritation  o^ 
uric  acid  are  more  liable  to  progress  from  small  to  great  in  women 
than  in  men,  and  are  still  more  liable  to  do  so  in  those  women  wbo 
suffer  from  dysmenorrhoea,  and  again  this  dysmenorrhoea  is  ofien » 
result  of  congestion  due  to  collsemia,  and  when  we  understand  ibi> 
causation  we  cease  to  wonder  that  correct  diet  so  often  makes » 
clean  sweep  of  these  troubles. 

Before  leaving  this  subject  I  must  quote  what  Dr.  Garrod  says 
{loc.  ciL,  p.  53)  on  the  influence  of  sex  :  "  Dr.  Cheadle  has  called 
attention  to  the  greater  liability  of  girls  to  almost  all  the  individui 
manifestations  of  the  disease,  and  my  own  observations  lead  me  ui 
think  with  him,  that  not  only  chorea  but  also  subcutaneous  nodnk*? 
erythema,  and  rheumatic  heart  affections  are  considerably  cob- 
moner  in  female  than  in  male  children.  It  should  be  mentiontf- 
however,  that  Hirsch  found  that  rheumatic  fever  occurred  mw? 
commonly  in  boys  than  in  girls  under  the  age  of  fifteen."  From  ths 
latter  statement  we  may,  perhaps,  infer  that  it  is  more  common  ^^ 
girls  after  fifteen,  when  the  menstrual  influences  I  have  spoken  o' 
come  into  play,  and  when  at  this  time  of  life  girls  dash  at  one 
bound  from  childhood  into  womanhood.  These  factors  must  afes 
the  formation  and  excretion  of  urates  and  increase  for  a  time  ^ 
possibilities  of  acute  rheumatism,  of  collsemia  and  its  results ;  aci 
Dr.  Cheadle  says  {Lancet,  1889,  vol.  i.,  pp.  824,  871)  that  girls  c 
10  to  15  years  old  are  twice  as  liable  to  rheumatic  fever  as  boys  c: 
the  same  age  (see  also  fig.  59). 

I  agree  with  the  authors  quoted  by  Dr.  Garrod  that  the  '](^ 
which  are  most  exercised  are  specially  liable,  and  believe  that  it  '• 
often  possible  to  tell  the  occupation  of  the  patients  by  observing  Vi- 
joints  chiefly  affected. 

With  regard  to  this,  I  am  indebted  to  Dr.  Aylmer  Dumat  ^ 
Durban,  for  the  interesting  observation  that  precisely  the  sait' 
relation  to  exercise  holds  for  the  severe  myalgic  pains  which  aceoc 
pany  the  onset  of  dengue,  and  he  narrates  how  both  in  himself  a^ 
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in  patients,  an  attack  coming  soon  after  a  long  or  hard  ride  was 
accompanied  by  pains  which  were  most  severe  in  the  adductor 
muscles  of  the  thighs.  He  also  gives  it  as  his  opinion  that  the 
feeling  of  intense  fatigue  which  precedes  the  myalgic  pain  is  due  to 
uricacidsBmia.  It  almost  seems  as  if  dengue  furnishes  but  one  more 
instance  of  the  power  of  a  febrile  epidemic  disease,  perhaps  akin  to 
malaria,  or  still  more  to  influenza,  to  produce  rheumatism  just  as 
is  done  by  the  febrile  diseases  discussed  in  reference  to  Dr.  News- 
holme's  theory  on  a  previous  page. 

The  pains  of  rheumatism  resemble,  I  believe,  those  of  gout  in 
being  worse  at  night  and  better  in  the  morning ;  that  is  to  say,  they 
correspond  with  the  natural  fluctuations  in  the  uric  acid  excretion, 
though  this  may  be  less  conspicuous  in  rheumatism  than  in  gout, 
as  the  former,  being  an  acute  disease,  overpowers  for  a  time  the 
natural  fluctuations ;  and  in  accordance  with  this  the  flrst  symptoms 
may  occur  at  very  various  hours. 

The  causes  which  precipitate  the  attack  are  just  those  which 
would  be  certain  to  raise  the  acidity  of  the  urine  and  diminish  the 
alkalinity  of  the  blood — e.gr.,  a  chill,  getting  wet  through,  or  sleeping 
in  a  damp  bed ;  the  excretion  of  acid  from  the  skin  is  interfered 
with,  up  goes  the  acidity,  a  certain  amount  of  uric  acid  is  driven 
into  the  joints,  this  causes  some  fever,  and  the  rise  of  temperature 
still  further  diminishes  alkalinity  and  sends  all  the  uric  acid  into 
the  joints. 

Temperature  in  rheumatism  at  times  resembles  that  of  gout  in 
being  high  at  night  and  lower  in  the  morning ;  at  other  times  the 
highest  point  is  in  the  morning.  Of  the  temperature  curves  given 
by  Dr.  Garrod  {he.  cit.,  p.  60)  of  rheumatic  fever  treated  upon  the 
expectant  plan,  in  flg.  1  the  highest  points  are  in  the  evening,  in 
flg.  2  they  are  for  the  most  part  in  the  morning,  and  in  fig.  5  there 
are  some  in  the  morning  and  some  in  the  evening,  though  the 
morning  preponderates. 

I  think  that  this  is  not  difficult  to  explain,  for  in  rheumatic 
fever  after  the  first  start  off  (which  is  due  to  a  very  abnormal  rise 
of  acidity,  which  may  occur  at  any  time,  as  it  overpowers  and 
obliterates  the  normal  curves)  the  joints  have  their  alkaUnity  very 
considerably  diminished,  and  then  the  only  effect  of  the  alkaline 
tide  or  its  representative  will  be  to  bring  more  uric  acid  to  these 
joints,  where  it  is  further  rendered  insoluble  and  retained,  increasing 
'the  irritation  in  the  joints,  and  so  raising  the  temperature  in  the 
morning  (see  previous  remarks  in  chapter  xv.,  on  the  causation  of 
arthritis  in  gout,  also  uric  acid  filter  experiments,  chapter  v.). 
46 
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But  there  is  Btill  one  important  fibrous  tissue  of  the  body  whkb 
we  have  not  mentioned,  and  I  was  reminded  of  the  possibility  thai 
it  also  may  be  attacked  by  uric  acid  by  receiving  a  copy  of  a  paper 
read  by  my  friend  Mr.  Hope- Lewis  at  an  inter-Colonial  Medial 
Congress  at  Brisbane. 

I  gladly  avail  myself  of  his  kind  permission  to  reproduce  it,  as 
his  suggestion  as  to  causation  is  a  most  interesting  one,  and  if  he 
is  correct  we  shall  no  doubt  soon  meet  with  other  cases  of  which  a 
similar  explanation  may  be  given. 

The  paper  is  headed  **  The  Brain  Fever  of  the  Drama,"  and  I 
reproduce  it  as  sent  to  me  : — 

**  Mr.  President  and  Gentlemen, — I  feel  that  in  reading  a 
paper  under  the  above  heading  some  introduction  is  demanded.  I 
intend  to  give  such  an  introduction,  and  at  the  same  time  to  ask 
physicians  to  bear  with  a  surgeon  who  has  essayed  to  read  a  paper 
in  the  medical  section.  I  by  no  nieans  claim  to  have  discovered 
a  new  disease.  The  case  I  am  about  to  describe  presented  symp- 
toms which  were  of  an  extremely  interesting  character  and  which 
called  for  a  reasonable  explanation. 

"  I  have  endeavoured  to  give  such  an  explanation,  and  only 
regret  that  I  am  unable  to  quote  several  oases  of  a  similar  character. 
This  may  be  rectified.  There  may  be  amongst  my  audience  otben 
who  have  seen  cases  of  a  similar  character  and  who  were  unable 
to  classify  them. 

**  All  medical  men  who  for  relaxation  and  pleasure  go  to  the 
theatre  will  remember  how  at  the  end  of  the  first  act  of  a  modem 
drama,  or  possibly  in  the  second,  the  heroine  receives  a  frightful 
shock  at  seeing  the  villain  attempt  to  shoot  or  stab  her  lover. 
She  thinks  her  lover  is  dead,  and  promptly  has  *  brain  fever.'  I' 
is  an  invariable  consequence  of  severe  mental  shock  in  the  case  of 
the  heroine.  Six  or  twelve  months  are  supposed  to  elapse  before 
the  next  act.  The  exigencies  of  the  play  demand  an  interv^ 
The  heroine  is  not  ill  all  the  time,  but  judging  by  the  pallor  oi 
her  face  and  the  dressing  wrap  she  wears  in  the  next  act,  her 
convalescence  has  been  delayed,  and.  she  always  leans  somevhfti 
heavily  on  the  rector's  (her  father's)  arm.  You  do  not  have  tf 
opportunity  of  watching  her  illness.  You  only  ascertain  from  the 
stage  nurse  that  the  heroine  was  desperately  ill  for  some  weeks 
and  was  unconscious,  and  that  her  mind  was  a  blank  from  the 
time  of  the  shooting  or  stabbing  until  one  day  she  recognised  th»i 
she  was  being  kindly  attended  to  by  loving  hands.  Could  it  h*^ 
been  enteric?     No.     For  years  I  had  wondered  what  this  ilh^^ 
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was.  I  had  no  opportunity  of  seeing  the  heroine  after  the  shock 
— the  curtain  had  dropped,  except  when  the  audience  demanded 
her  appearance  before  the  curtain  to  receive  its  plaudits.  In  the 
next  act  she  was  convalescent.  She  had  no  sequelaB  to  guide  one  ta 
a  diagnosis  except  mental  debility  and  fear  of  another  appearance  of 
the  villain.  That  did  not  help  one  much.  At  last  I  met  such  a  case 
in  actual  practice,  and  as  it  must  needs  be  interesting  to  the  profes- 
sion I  herewith  narrate  it. 

"Mrs.  A.,   aged   47,  nullipara,   married  nineteen  years,  while 
apparently  in  her  ordinary  health  received  news  by  telephone  one- 
morning  while  at  breakfast  of  the  sudden  death  of  her  sister,  who- 
resided  some  eight  miles  away.     She  at  once  drove  to  her  sister's- 
house  and  was  busily  engaged  during  that  day  in  duties  connected 
with  her  sister's  decease.     She  was  deeply  attached  to  her  sister 
and  felt  the  loss  most  acutely.     She  returned  to  her  own  home  that 
night — a  drive  of  about  eight  miles — and  again  next  day  drove  to  her 
sister's  house  and  returned  about  4  p.m.  to  her  home,  and  went 
immediately  to  her  bedroom  with  a  splitting  headache  and  lay 
down  on  the  sofa.     Both  days  were  windy  and  cold  for  the  time 
of  year.     On  account  of  excitement  she  had  taken  hardly  any  food 
on  these  two  days.     She  was  a  very  nervous  woman.     On  leaving 
the  sofa  to  go  to  bed  she  fainted.     I  have  no  accurate  account  of  the 
case  for  the  next  two  days,  February  2  and  3,  but  on  February  4, 
her  p.m.  temperature  was  103-8°.     The  chart  gives  a  good  idea  of 
the  progress  of  her  complaint  from  that  date.''     [I  regret  that  want 
of  space  prevents  my  reproducing  this  chart,  but  it  obviously  differs 
from  that  of  an  enteric  case  in  that  the  highest  points,  104°  F.  to 
105^  F.,  are  on  the  7th  and  8th  days  of  illness ;  then  it  falls  steadily 
till  on  the  20th  to  22nd  days  it  is  between  100°  F.  and  101°  F.,  then 
rises,  reaching  103®  F.  on  26th  day,  keeps  above  102®  F.  till  the 
30th  day,  then  falls  slightly  below  102°  F.  to  the  32nd  day,  when 
salicylate  is  given,  and  thence  more  decidedly  to  touch  normal  on 
the  39th  day,  and  is  below  normal  all  the  twenty-four  hours  on  the^ 
42nd  day,  and  never  rises  again  to  99°  F.]     **  I  saw  the  case  in 
consultation  with  Dr.  A.  G.  Purchas  on  March  4,  the  32nd  day  of 
her  disease,  and  her  condition  was  then  as  follows :  Her  body  had 
kept  up  its  fat  very  well.     Her  pupils  reacted  to  light  sluggishly  and 
were  unequal.     Her  speech  was  slow  and  tedious  in  utterance.    She 
had  distinct  *  tache  cerebrals '  on  the  skin  of  her  chest.     Her  tongue 
was  red,  dean  and  dry.     Pulse  thin  and  very  rapid.     She  had  the 
general  appearance  of  a  meningeal  case.     Her  symptoms  all  through 
hod  a  neurotic  character — she  would  say  she  could  not  swallow ;  if 
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asked  to  turn  round  she  would  say  she  could  not  do  so.  She  h«3 
great  intolerance  of  light  and  sound.  The  room  was  kept  dark  and 
tan  laid  on  the  road  near  the  house.  She  never  had  any  diarrhott, 
nor  had  she  any  spots.  She  had  a  great  deal  of  flatulence  and 
retching  and  had  hilious  green  vomiting.  She  complained  of  achiog 
in  the  legs,  which  were  rubbed  well  and  thereby  somewhat  relieTed. 
She  was  very  fat  at  the  commencement  of  her  illness,  and  at  the 
end,  though  the  arms  and  legs  got  thin,  the  abdomen  and  bick 
kept  fat.  She  was  very  flushed  at  times.  She  had  fluid  food 
principally,  and  water  and  nutrient  enemata  as  necessary.  8h6 
took  very  little  food  by  the  mouth.  She  lost  her  hair  daring 
her  convalescence.  My  diagnosis  of  her  case  at  the  time  of  the 
consultation  was  that  she  was  suffering  from  uric  aoid  meningitis, 
and  with  Dr.  Purchases  approval  she  took  20  gr.  doses  of  sali- 
cylate of  soda.  There  was  a  marked  improvement  in  her  general 
condition  from  this  time.  My  opinion  of  this  case  is  that  it  was 
a  case  of  deposit  of  urate  of  soda  on  the  meninges  in  the  same 
way  as  that  salt  is  showered  on  the  serous  surface  of  a  joint 
Dr.  Purchas,  who  has  had  a  very  large  experience  in  enteric  cases, 
was  certain  it  was  not  a  case  of  typhoid,  and  was  at  a  loss  to 
classify  the  disease  under  any  satisfactory  heading.  Doubtless  many 
practitioners  have  had  similar  cases  of  a  feverish  prolonged  attack 
following  worry  or  serious  and  sudden  mental  shock,  which  have 
run  a  certain  extended  course  to  a  successful  termination,  aided  br 
or  in  spite  of  medicines.  On  questioning  our  patient  and  her 
husband  it  was  ascertained  that  she  had  rheumatic  pains  prior 
to  this  attack  for  some  considerable  time,  and  that  she  was  of  a 
rheumatic  diathesis.  Her  pains  had  been  most  severe  in  the 
posterior  cervical  muscles  and  fascia. 

*'  Since  observing  this  case  I  have  come  across  another  patient 
who  some  years  ago  had  an  illness  of  a  very  similar  character  w 
the  one  already  described,  and  which  also  was  caused  by,  or  a^ 
any  rate  came  on  after,  a  severe  mental  shock.  This  seoood 
patient's  hair  turned  white  during  the  illness  and  has  remained 
so  since.  Her  age  was  38  at  the  time  of  her  attack.  I  am  weil 
aware  that  in  describing  this  case  as  one  of  uratic  meningitis  I 
am  treading  on  deUcate  ground,  but  since  my  personal  acqaaioi- 
ance  with  Dr.  A.  Haig,  commenced  some  five  years  ago,  I  harr 
been  keeping  a  sharp  look-out  for  cases  that  one  can  fairly  and 
reasonably  classify  as  being  due  to  the  vagaries  of  that  poted 
toxic  agent.  This,  I  submit,  is  a  reasonable  explanation  of  ^ 
cause  of  the  illness   before  described.     It  is,   no  doubt,  a  rar« 
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maDifestation  of  the  uratic  storm,  but  that  uric  acid  causes 
migraine  is  now  an  established  fact.  In  the  case  of  migraine 
the  position  of  uric  acid  is  in  the  blood  in  greater  proportion 
than  it  is  in  the  large  glands,  joints  or  muscles,  and  with  it  in 
that  position  we. get  high  arterial  tension.  If  when  in  this  con- 
dition we  get  an  injury  or  a  severe  impression  conveyed  to  any 
particular  part  my  theory  is  that  at  that  spot  the  uric  acid  storm 
bursts  and  expends  its  energy. 

**  I  saw  Mrs.  A.  just  before  leaving  Auckland.  She  is  now  in  good 
health  with  the  exception  of  rheumatic  pains  about  shoulders.  She 
informs  me  that  her  mind  was  a  complete  blank  from  the  second  day 
on  which  she  visited  her  deceased  sister's  residence  until  her  con- 
valescence commenced.  She  was  not  aware  that  she  had  been  seen 
by  me  until  she  recovered." 

Since  these  notes  were  in  my  hand,  I  have  seen  one  case  in 
the  journals  that  made  me  think  of  the  possibility  of  a  similar 
causation,  and  if  it  had  been  under  my  care  I  should  certainly 
have  tried  salicylates. 

It  is  recorded  in  the  Lancet ,  1900,  vol.  i.,  p.  533,  by  E.  F.  EHot, 
F.R.C.S.,  L.R.C.P.Ed.,  under  the  heading  **  Measles  in  a  patient 
aged  18  years,  complicated  with  meningitis  and  spinal  myelitis ; 
recovery."  The  cerebral  trouble  began  on  the  fourth  day  of  the 
rash  with  restlessness  and  teeth  grinding,  followed  by  convulsions. 
There  was  a  scanty  menstrual  flow  for  a  few  hours  on  the  previous 
day.  Did  this  produce  the  coUasmia,  the  uric  acid  of  which  was 
subsequently  precipitated  on  the  meninges  ? 

Then  two  weeks  later,  when  the  temperature  was  1006°  F.,  she 
was  put  on  iodide  of  mercury  alternating  with  quinine,  iron  and 
digitalis,  and  the  temperature  rose  to  102°  F.  This  alone  would 
have  raised,  in  my  mind,  the  question  of  urate  irritation,  as  these 
drugs  would  cause  retention  and  therefore  do  harm  in  all  urate 
irritation  of  fibrous  tissues.  That  she  eventually  recovered  is  no 
argument  against  this,  for,  as  we  know^  even  acute  rheumatism 
treated  with  acids  may  eventually  recover.  And  measles,  as  we 
shall  see  further  on,  sometimes  causes  endocarditis.  Was  this  a 
case  of  rheumatic  meningitis  precipitated  by  measles  acting  on 
the  collaBmic  fluctuation  produced  by  menstruation  ? 

The  future  will  tell  us  whether  Mr.  Hope-Lewis's  most  interest- 
ing and  suggestive,  case  is  the  key  to  the  causation  of  a  number 
of  others ;  and  I  will  conclude  by  suggesting  that  in  meningitis  of 
obscure  origin,  and  that  might  conceivably  be  due  to  uratic  irrita- 
tion of  fibrous  tissues,  salicylates  should  be  tried,  especially  if  the 
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administration  of  drugs  that  hinder  the  solubility  of  uric  acid,  sodi 
as  iodide  of  mercury,  iron,  &c.,  appears  to  raise  the  temperature; 
and  that  I  have  acted  on  this  myself  will  be  seen  in  the  description 
of  figs.  69  and  70. 

In  Mrs.  A/s  case  abstention  from  food  would  cause  coUffimia, 
and  then  mental  excitement  produced  a  local  fall  of  alkalinity,  snd 
precipitated  some  urate  on  the  meninges. 

These  cases  suggest  also  that  it  might  be  worth  while  to  try 
salicylates  in  all  cases  of  meningitis  while  waiting  for  the  report 
of  the  bacteriologist,  and  even  when  microbes  are  present  they  may 
have  acted  merely  as  precipitants  of  urate. 

As  to  season — acute  rheumatism  is  not  generally  considered  to 
present  any  definite  relationships ;  and  this  is  in  accordance  with 
what  I  have  said,  namely,  that  the  attack  is  often  the  result  of » 
severe  cold  or  wetting,  which  may  coipe  at  almost  any  season,  an*3 
that  this  interferes  sharply  with  the  action  of  the  skin,  produciug 
a  marked  fall  in  general  alkalinity  which  overpowers  the  natnni 
curves ;  the  only  thing  that  is  necessary  for  acute  rheumatism  to 
result  is,  that  at  the  time  of  the  wetting  the  blood  should  contain 
a  considerable  amount  of  uric  acid ;  and  this  collaemia  would  for  tije 
reasons  previously  gone  into  (fig.  4)  be  most  likely  to  be  met  with  in 
the  spring  and  summer  rather  than  in  the  winter,  though  severe 
exercise  and  perspiration  would  probably  produce  a  temporary  cd- 
laBmia  at  any  time,  hence  the  very  serious  effects  of  a  wetting  follow- 
ing close  upon  these  conditions  of  muscles  and  skin  ;  and  myfn^^ 
iihe  late  Dr.  Eccles,  read  a  paper  at  the  West  London  Medico-Chi- 
rurgical  Society  (see  Lancet^  1891,  vol.  i.,  p.  1433)  showing  that 
exposure  to  cold  and  damp  after  fatigue  had  important  influenw 
in  the  causation  of  rheumatic  arthritis,  and  mentioned  that  his 
experience  in  over  a  hundred  cases  supported  my  views  on  the 
etiology  of  the  trouble.  After  what  I  have  said  about  fatigue  (fig?- 
46  and  47)  there  should  be  no  difficulty  in  completely  underetawi- 
ing  this  sequence  of  causation  (see  also  "  The  Practice  of  Massage, 
by  A.  Symons  Eccles,  p.  86).  An  arthritis  resembling  that  of  acute 
rheumatism  can  be  produced  without  difficulty,  or  when  present  cac 
be  made  worse,  or  a  relapse  can  be  produced  in  exactly  the  sanw 
way  and  with  the  same  drugs  as  in  gout ;  indeed,  when  one  p^ 
duces  a  relapse  of  gout  by  raising  the  acidity,  the  symptoms  ©off 
often  resemble  those  of  rheumatism  in  that  they  affect  several  joints- 

In  my  own  person  I  have  often  produced  symptoms  whidi 
would,  I  have  no  doubt,  have  been  pronounced  rheumatism  br 
Anyone  unaware  of  their  origin. 
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la  hospital  cases  it  is  often  quite  easy  to  see  how  diet,  weather, 
or  other  independent  sources  of  inflammation  produce  a  rise  of 
acidity  (diminished  alkalinity)  and  cause  a  relapse  or  aggrava- 
tion of  the  rheumatic  symptoms.  Thus  I  have  related  *  how,  in 
a  case  under  my  care,  a  peridental  abscess  raised  the  tempera- 
ture and  produced  a  relapse  of  the  rheumatism ;  and,  as  I  can 
now  see,  but  did  not  understand  at  the  time,  the  action  of  the 
rise  of  temperature  was  probably  aided  and  abetted  by  the  quin- 
ine which  I  gave  for  his  dental  troubles  (see  Action  of  Quinine, 
fig.  IQ). 

.  The  treatment  of  acute  rheumatism  by  lemon  juice  (combined, 
by  the  way,  with  plenty  of  hot  water,  blankets,  and  other  sudor- 
ific treatment)  has  been  supposed  by  some  to  be  an  instance  of 
the  cure  of  rheumatism  by  the  administration  of  an  acid,  which 
would  be  strong  evidence  against  uric  acid  causation. 

But  closer  investigation  hardly  bears  this  out,  for  first  of  all 

the  lemon  juice  is  given  with  copious  draughts  of  hot  water,  and 

the  patient  is  in  bed  wrapped  up  in  blankets,  so  that  the  skin  is 

kept  active,  and  there  is  a  considerable  excretion  of  acids  by  this 

channel.     Secondly,  the  effects  of  considerable  quantities  of  lemon 

juice  on  the  acidity  of  the  urine  are  very  slight  and  transitory,  as 

I  can  vouch  for  from  my  own  experiments.     On  several  occasions 

I  took  either  strong  infusion  of  lemon  in  hot  water  or  strong  doses 

of  citric  acid  so  far  as  I  thought  it  safe  to  go  (as  citric  acid  in 

large  doses  is  a  powerful  gastro- intestinal  irritant),  and  the  result 

as   regards  the  acidity  of  the  urine  was  very  small  (see  previous 

remarks  on  the  effect  of  taking  cider,  fruit,  &c.) ;  on  one  or  two 

occasions,  taken  from  hour  to  hour,  my  curves  show  that  it  rose 

A  little  at  first ;  but  the  effect  on  total  acidity  of  the  twenty-four 

hours  was  little  or  nothing,  and  where  the  lemon  is  combined  with 

copious  hot  water  and  blankets  I  have  no  doubt  that  the  result  is 

a  fall  of  acidity  and  an  increase  of  the  alkalinity  of  the  blood,  which 

will  account  for  the  cures  lemon  has  been  said  to  effect  in  some, 

cases.     On  this  point  Dr.  Garrod  says  (loc.  cit,  p.  200) :  **  Dr.  Fuller, 

on  the  other  hand,  found  lemon  juice  do  good  in  only  three  out  of 

a  series  of  twenty-nine  cases,  and  ascribed  to  it  the  production  of 

depression,  griping  and  diarrhoea.*' 

If  it  produces  griping  and  diarrhoea  this  would  bring  about  a  fall 
of  acidity  of  the  urine  and  an  increase  of  the  alkalinity  of  the  blood, 
and  it  might  in  some  cases  be  of  use  in  this  way,  just  as  a  drug  about 

♦  Wood's  *•  Medical  and  Surgical  Monographs,"  February,  1890,  p.  356. 
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which  I  have  previously  written,  and  which  has  been  more  in  favour 
for  the  treatment  of  rheumatism  than  lemons,  namely,  colchicum. 
We  now  know  also  that  griping  and  diarrhoea  are  merely  a  uratic 
irritation  of  the  fibrous  tissues  of  the  intestinal  walls  (chapter  i.). 
They  represent  the  early  and  local  action  of  the  lemon  juice  where  it 
raised  the  acidity;  later  on  the  intestinal  irritation  and  diarrboei 
would  greatly  lower  the  acidity  and  so  produce  depression. 

Dr.  Garrod  says  {loc.  ciL,  p.  201) :  **  The  extensive  emplo}inent 
of  colchicum  in  the  treatment  of  acute  rheumatism  was  doubtless 
owing  to  the  supposed  intimate  relationship  of  rheumatism  and 
gout."  My  own  experience  of  colchicum  showed  that  it  produced 
considerable  intestinal  pain  and  irritation,  and  as  the  result  of  this 
a  fall  in  urea  and  acidity,  and  the  falling  acidity  brought  about  & 
plus  excretion  of  uric  acid.  It  should,  therefore,  according  to  my 
rule,  be  useful  in  all  arthritic  trouble  which  is  due  to  uric  acii 
About  its  value  in  gout  there  is  no  dispute,  and  it  is  interesting 
to  note,  as  I  have  previously  remarked,  that  some  have  considered 
that  in  gout  where  it  fails  to  purge  it  fails  to  do  good,  which  is  in 
favour  of  my  argument.  In  rheumatism  it  has  been,  next  to  salicy- 
lates and  alkalies^  one  of  the  best  known  treatments,  and,  if  1  vn 
correct,  it  really  acts  as  an  alkali. 

Of  alkalies  Dr.  Garrod  says  {loc,  cit,  p.  203) :  **  The  alkalis 
treatment  renders  the  highly  acid  urine  neutral  or  alkaline,  with- 
out causing  any  increase  iu  its  quantity.  The  blood  is  found  to 
coagulate  more  slowly,  and  the  frequency  of  the  heart's  beats  i* 
considerably  diminished.'*  The  reason  why  the  urine  is  not  in- 
creased and  why  the  heart's  beats  are  diminished  is  not  diflicuii 
to  understand,  and  I  regard  these  as  conclusive  signs  thai  the 
alkah  has  produced  considerable  collsBmia,  which,  under  the  cir- 
cumstances, we  should  expect;  and  Dr.  Garrod  goes  on:  "Bni 
the  chief  claim  of  this  treatment  was  that  it  diminished  the  li** 
bility  to  cardiac  implication,  and  in  support  of  this  claim  the 
statistics  of  Drs.  Dickenson,  Senator,  Chambers  and  others  mty 
*be  quoted,  all  of  which  show  a  considerably  smaller  proportion  oi 
cases  with  endocarditis  and  pericarditis  among  patients  treated 
with  alkalies  than  amongst  those  treated  by  other  methods  "(sw 
also  my  cases  of  endocarditis  further  on). 

It  is  interesting  to  remember  that  those  who  used  ammonia  ic 
the  treatment  of  acute  rheumatism  found  that  the  urine  remained 
acid  and  the  pains  severe,  but  that  if  alkaline  salts  of  sodium  or 
potassium  were  substituted  the  urine  became  alkaline  and  the 
pains  were  reUeved  (see  Dr.  Fuller,  Laticet,  1862,  vol.  ii.,  p.  669. 
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and  my  paper  on  the  '*  Action  of  Salicylates  in  Rheumatism," 
MedicO'Chirurgical  Transactions,  previous  references). 

A  similar  claim  of  cardiac  immunity  has  now  been  made  for 
salicylates  by  Dr.  Mitchell  Bruce  *  and  others,  and  if  the  cardiac 
troubles  are  due  to  uric  acid  it  is  easy  to  explain  the  action  in 
both  oases,  but  no  other  rational  explanation  has  as  yet  been 
suggested.  Both  drugs  have  the  same  action  on  uric  acid,  but 
otherwise  they  have  little  in  common,  and  it  is  more  than  doubt- 
ful whether  either  affects  the  microbes. 

As  regards  salicylates,  I  have  Dointed  out  that  the  excretion 
of  urate  during  the  first  few  days  of  their  use  in  acute  rheu- 
matism is  enormous ;  the  excretion  is  not  only  absolutely  large> 
as  26  gr.  in  the  twenty-four  hours,  but  uric  acid  bears  an  abnor- 
mally large  relation  to  the  urea  excreted  along  with  it,  e,g,,  1 — 17 
in  the  case  which  excreted  the  26  gr.  and  1 — 14  in  the  case  of  a 
boy  of  14  under  my  care  (see  fig.  68). 

This  figure  shows  an  enormous  excretion  of  urate  in  the  firsb 
twenty- four  hours,  the  absolute  quantity  being  upwards  of  26  gr„ 
but,  taking  urea  as  our  standard,  only  16  gr.  of  urate  were  formed 
on  this  day  (in  the  relation  1 — 35).  Therefore  about  10  gr.  of  urate 
came  from  some  source  other  than  formation,  and  it  was  this  urate 
which  caused  the  arthritis,  and  so  with  its  removal  £uid  excretion 
under  salicylate  there  was  a  marked  fall  of  temperature  and  amelior- 
ation of  all  the  symptoms ;  and  the  slowing  of  the  capillary  reflux 
(from  4  before  saUcylates  to  8  or  10  after)  and  the  increase  in  the 
granules  in  the  blood  (from  1  to  30  red  cells  before  and  1  to  1 
after  salicylate),  as  recorded  in  previous  chapters,  also  tell  us  of 
a  large  excess  of  uric  acid  in  the  blood. 

This  urate  was  present  in  the  joints  as  a  urate  in  colloid  form, 
and  if  it  had  remained  untreated  or  otherwise  unremoved,  it  might 
have  gone  on  to  the  deposition  of  the  biurate,  crystals  of  which 
might  then  have  been  afterwards  found  in  the  tissues ;  but  as  a 
rule  in  acute  rheumatism  it  does  not  reach  this  stage,  and  so 
crystals  are  not  found  so  frequently  or  to  such  an  extent  as  in 
gout  (see  also  previous  remarks  on  Dr.  Mordhorst's  researches 
in  chapter  v.). 

On  November  8  the  excretion  of  six  hours  of  the  alkaline  tide 
period  (all  that  could  be  got  before  treatment)  was  multiplied  by 
four  and  counted  as  a  day.  This  accounts  for  the  sHght  plus 
excretion  of   urate  and  the   low  acidity.     If    the  whole  twenty- 

*  British  Medical  Journal,  1890,  vol.  i.,  p.  491. 
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four  hours  could  have  been  collected,  urate  would,  no  doubt,  h»T« 
been  far  below  urea  and  acidity  much  higher,  this  condition  of 
things  corresponding  with  more  or  less  complete  absence  of  uric 
acid  from  the  blood  and  the  existence  of  acute  arthritic  symptocK 
from  its  presence  in  the  fibrous  tissues. 

On  November  10  the  urine  was  lost  by  mixture  wiih  another 
specimen,  and  on  November  11  we  see  that  urate  is  below  urea  in 
spite  of  80  gr.  of  salicylate  in  the  twenty-four  hours.  Most  of  the 
available  urate  had  been  removed  on  the  previous  days,  and  it  hid 


Fig.  68.— Curve  of  Excretion  op  TJrtc  Acid  in  Acute  BTrKuxATTsa 
UNDER  Salicylate  of  Sodium. 

nothing  to  act  upon,  but  with  this  the  temperature  is  normal  aoii 
the  patient  convalescent,  and  next  day  he  wants  to  get  up. 

We  have  here,  as  regards  the  excretion  of  uric  acid  and  the  ^ 
of  temperature,  a  mere  reproduction  of  fig.  62. 

Compare  this  with  the  excretion  of  urate  under  salicylate  i" 
physiological  conditions  (fig.  8).  The  curves  are  seen  to  be  ver^ 
similar.     The  only  difference  is  in  the  absolute  quantity. 

Now,   in  accordance  with   my  premise  that  uric  acid   is  doi 
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formed  in  greater  proportion  to  urea  than  1  to  35  (see  my  Facts 
and  Deductions  in  chapters  ii.  and  iii.),  in  both  the  above  cases 
about  half  the  uric  acid  excreted  under  salicylate  must  have  come 
from  some  source  other  than  the  formation  of  that  day,  and  I  have 
suggested  that  this  extra  urate  came  from  the  joints,  and  that  its 
removal  accounted  for  the  subsidence  of  pain,  irritation  and  tem- 
perature, and,  as  I  have  also  pointed  out,  the  value  of  the  salicyl 
compounds  in  acute  rheumatism  is  proportional  to  their  power  of 
dissolving  and  eliminating  uric  acid  {Medico- Chirurgical  Transac- 
tions, vol.  Ixxiii.). 

In  this  connection  one  often  hears  people  speak  of  uric  acid  as 
if  it  were  so  much  sugar,  and  as  if  10  gr.  of  it  could  be  introduced 
or  formed,  passed  through  the  blood,  and  excreted  in  the  urine  any 
day,  almost  any  hour,  without  producing  any  effects. 

Many  years  of  sorrowful  experience  have  completely  convinced 
me  that  this  is  very  far  from  the  truth.  Even  one-half  of  this 
quantity,  if  added  on  to  the  ordinary  daily  excretion  and  passed 
through  the  blood  in  a  few  hours,  will  cause  very  distinct  signs  of 
its  presence,  e.g.,  slow  capillary  reflux,  high  blood  pressure,  head- 
ache, mental  depression,  dyspepsia,  congestion  of  the  liver;  and 
even  a  fraction  of  this  amount,  when  driven  out  of  the  blood  into 
the  joints  and  other  tissues  by  drugs  taken  to  clear  the  blood  and 
relieve  the  above  symptoms,  may  produce  pains  in  the  joints  which 
are  decidedly  uncomfortable,  and,  if  continued  for  more  than  an 
hour  or  two,  may  in  turn  require  to  be  relieved  by  salicylates. 

I  must  say  that  I  do  not  envy  the  position  of  any  man  who  has 
from  four  to  five  times  this  amount  of  uric  acid  in  his  joints 
irritating  them.  I  have  often  had  quite  as  much  pain  as  I  could 
bear  with  smaller  quantities  (see  fig.  74). 

Do  not  let  me  be  misunderstood.  I  am  quite  aware  that  any 
gouty  man  may  have  more  than  20  gr.  of  urate  in  one  single  joint, 
and  may  sufifer  but  little  inconvenience  from  it ;  but  then  such  urate 
is  not  m  solution,  but  deposited  and  lying  quiet  in  the  tissues. 
The  condition  I  am  speaking  of  is  that  of  a  man  who  has  10  gr.  to 
20  gr.  of  uric  acid  driven  rapidly  out  of  his  blood  into  his  joints, 
-where  it  remains  in  strong  solution,  or  colloid  form,  and  with  full 
powers  of  causing  irritation  in  all  the  tissues  with  which  it  is  in 
contact;  such  irritation  leads  on  to  an  inflammatory  effusion,  pres- 
sure and  tension,  and  the  painful  arthritis  of  acute  rheumatism  is 
thus  accounted  for. 

Some  years  ago  Dr.  E.  Pfeiffer,  of  Wiesbaden,  told  me  that  he 
liad  for  purposes  of  experiment  injected  urates  in  suspension  under 
Ills  skin,  and  that  they  caused  pretty  decided  local  irritation. 
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He  then  proceeded  to  take  acids  and  alkalies  alternately,  and  ite 
found  the  alkalies  increased  the  irritation  produced  by  the  antes, 
but  the  acids  diminished  it»  and  he  evidently  seemed  to  thiolc 
that  this  was  in  direct  contradiction  of  my  assertion  that  solrento 
relieve  the  pain  of  arthritis,  while  drugs  which  cause  retentiot 
increase  them. 

But  Dr.  Pfeiffer's  urates  were  in  suspension,  and  the  alkalis 
increased  the  pain  by  getting  some  of  them  into  solution,  td 
the  acids  relieved  the  pain  by  preventing  their  solution  (see  Dr. 
Mordhorst's  results,  quoted  in  chapter  v.). 

The  urates  that  cause  acute  arthritis  are  in  solution  or  colloid 
form  in  suspension,  and  not  crystalline,  and  they  are  deposited  l&t«^ 
on  as  crystals,  and  are  then  comparatively  unirritating.  We  mas 
bear  the  point  in  mind,  as  it  is  quite  possible  that  the  getting  of 
old  urate  deposits  into  solution,  as  occurs  in  ordinary  old  age  a»i 
the  decline  of  life,  may  for  a  time  increase  the  pains. 

And  this  also  may  to  some  extent  explain  the  action  of  drags  c: 
the  iodide,  sulphur  and  cannabis  indica  class  in  relieviDg  cbrooi: 
gout  and  rheumatism. 

In  chronic  rheumatism,  associated  with  debility,  there  is  ^ 
almost  continual  excess  of  uric  acid  passing  through  the  blood, 
and  every  rise  of  acidity  increases  the  joint  irritation ;  in  tt  - 
case  the  pains  will  be  worse  at  night. 

But  if  there  are  considerable  urate  deposits,  and  the  getting  o^ 
these  into  solution  causes  increase  of  pain,  then  the  pains  will  tt 
worse  in  the  morning,  and  then  stimulating  drugs  or  diet  (such  a 
pure  meat  diet),  which  prevent  the  re-solution  of  these  old  depos:tN 
will  relieve  the  pains. 

Small  deposits  of  urates  may  undoubtedly  lie  in  the  tissues  tx 
years  and  give  almost  no  sign  of  their  presence,  but  if  you  adminisk: 
an  alkali,  which  begins  to  get  the  deposit  in  solution,  there  willws^ 
begin  a  more  or  less  marked  local  irritation  round  the  seat  of  e*^ 
deposit,  and  this  is  exactly  paralleled  by  the  way  in  which  i* 
chronic  arthritis  called  "  rheumatism  "  is  liable  to  increase  on  fi^> 
giving  alkali.  This  increase  of  trouble  often  leads  those  who  fi 
not  understand  it  to  consider  that  the  treatment  is  doing  harm  *=- 
should  be  given  up ;  it  is  really,  however,  merely  a  sign  that  i^' 
solvent  is  beginning  to  get  some  old  deposits  into  solution,  »^ 
that  the  dose  should  be  increased  to  hasten  that  solution  and  ^ 
elimination  from  the  body.  In  many  cases  we  can  see  exact; 
where  there  have  been  deposits  from  such  irritation  beginins:; 
when  alkali  is  given — it  may  be  in  the  nose  or  throat,  it  may* 
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in  the  eyelids,  it  may  be  in  the  muscles  or  bones  or  the  teeth,  but 
wherever  alkali  appears  to  start  an  irritation  you  may  be  sure  that 
there  has  been  a  deposit  there  which  up  to  the  present  time  has 
been  lying  quiet,  producing  no  results.  You  can  put  an  end  to  this 
trouble  either  by  giving  up  the  alkali  or  by  increasing  it,  and  no 
doubt  the  latter  course  is  the  better,  as  only  by  that  means  do  you 
obtain  complete  elimination  of  the  uric  acid  from  the  body,  and  once 
these  deposits  have  been  cleared  out  the  future  administration  of 
alkali  will  never  produce  any  similar  effects,  showing  that  it  was 
not  the  alkali,  but  the  condition  it  met  with  in  the  tissues  which 
produced  the  trouble. 

Acids  do  harm  in  acute  rheumatism,  and  cases  so  treated  take  a 
longer  time  to  get  well  than  those  which  are  given  only  mint  water  ; 
also,  as  observed  by  others,  ammonia,  which  keeps  the  acidity  of 
the  urine  high,  does  harm,  while  soda  and  potash,  which  lower  the 
acidity  of  the  urine,  do  good,  and  if  we  are  dealing  with  uric  acid 
as  a  cause  of  rheumatism  these  facts  require  no  further  explanation. 
An  arthritis  practically  indistinguishable  from  that  of  acute  rheu- 
matism, and  an  endocarditis  also  indistinguishable,  have  been  pro- 
duced, as  previously  pointed  out  {Practitioner,  1891)  by  giving  and 
injecting  acids  respectively  (see  also  cases  recorded  further  on).  We 
must  not  forget  either  that,  as  Sir  A.  Garrod  had  shown,  urate  of 
ammonium  is  insoluble,  and  that  ammonium  compounds  may  act 
like  those  of  lead,  mercury,  and  other  metals  in  clearing  the  blood  of 
uric  acid  and  precipitating  it  on  the  joints.  Hence  they  relieve 
headache  and  depression,  and  are  often  used  for  that  purpose. 

I  have  also  pointed  out  that  acute  rheumatism  is  a  self-curing 
disease,  that  the  pain,  sleeplessness,  failure  of  appetite  and  digestion, 
and  the  absolute  rest  which  the  pain  enforces,  bring  about  at  last  a 
fall  in  urea  and  acidity,  and  that  acidity  is  still  further  reduced  by  a 
considerable  excretion  of  acids  in  perspiration;  so  that  when  the 
alkalinity  of  the  blood  has  thus  to  a  considerable  extent  been 
restored,  the  urates  are  dissolved  out  of  the  joints  and  excreted, 
and  the  fever  comes  to  an  end,  with  the  production,  however,  of 
considerable  coUsemia,  anaemia,  and  debility ;  hence  the  alternation 
of  rheumatism  with  anaemia  so  common  in  girls  and  young  women 
(see  chapter  xii.  and  fig.  59). 

More  or  less  headache  and  slow  high-tension  pulse  are  also  the 
conimon  signs  of  this  uric  acid  collaemia,  and  Dr.  Garrod  (previous 
reference,  p.  64)  gives  tracings  of  such  a  pulse  in  convalescence, 
-while,  as  I  have  previously  pointed  out,  Dr.  Stephen  Mackenzie 
says   migraine  alternates  with  acute  rheumatism,  and  he  deduces 
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from  this  the  suggestion  that  botli  diseases  are  nerve  storms ;  but 
migraine,  we  know,  corresponds  with  excess  of  colloid  urate  in  ihe 
blood  and  the  rheumatism  which  alternates  with  it,  with  \k 
presence  of  the  same  urate  in  the  joints,  and  both  can  be  cured 
or  prevented  by  the  uric-aoid-free  diet.  It  is  interesting  to  w^ 
.  as  pointed  out  by  Dr.  Latham  {Lancet,  1901,  vol.  i.,  p.  999),  tbl 
Trousseau  and  Kemak  found  that  rheumatoid  arthritis  in  womeo 
is  often  preceded  by  migraine. 

Acute  rheumatism  may  be  produced  by  anything  that  causes  & 
shai-p  rise  of  acidity  or  fall  in  the  alkalinity  of  the  blood  at  a  time 
when  there  is  a  considerable  supply  of  urate  in  the  circolatioQ 
(colleemia),  but  if  there  is  little  urate  a  rise  of  acidity  may  prodaa 
little  effect,  hence  those  who  eat  most  meat  (see  Bouchard^)  ai^ 
drink  most  beer,  and  have  in  consequence  most  uric  acid  stored  ic 
their  bodies,  will  be  most  likely  to  have  occasionally  considenbie 
collsemia,  and  when  exposure  to  cold  and  wet  or  the  suddes 
onset  of  any  fever  supervenes  upon  this,  acute  rheumatism  m 
result. 

Now,  tonsillitis  is  very  commonly  a  forerunner  of  rheumatisD), 
and,  indeed,  some  have  claimed  it  as  a  part  of  the  rheonttGc 
process,  but  if  this  is  the  case  it  must  often  be  its  only  sigQ.  ^ 
there  may  be  no  other  symptom  of  rheumatism  either  bef(»8or 
after  it. 

But  tonsillitis  is,  in  my  experience,  very  often  associated  wiib 
conditions  of  fatigue  and  over-exertion,  and  these  are  just  the  con- 
ditions which  bring  about  considerable  coUaemia,  and  when  aco^ 
tonsillitis  supervenes  upon  this,  it  is  hardly  to  be  wondered  at  ^ 
we  should  have  some  joint  pains  or  acute  rheumatism. 

I  do  not  deny  that  pharyngitis  or  tonsillitis  may  originate  io  * 
gout  of  the  fibrous  tissues  and  glands  of  the  throat,  and  I  know  tlj^ 
this  often  is  its  cause ;  but  I  want  to  point  out  here  that  any  ri^  ^ 
temperature,  even  a  traumatic  temperature,  may  under  certain  coc- 
ditions  produce  arthritis. 

Influenza,  again,  with  its  rapid  rise  of  temperature,  general^: 
produces  some  pain  in  joints  and  fibrous  tissues,  and  several  ctse^ 
have  been  recorded  in  which  it  has  produced  endo-  or  pericarditis. 

A  fever,  however,  has  a  double  action,  for  supposing  that  at  ^ 
time  of   its  onset  there  is  no  colleemia,  it  will  not  produce  riiei 

*  **  Lemons  sur  les  Maladies  par  Kalentissement  de  la  Nutrition,"  p-  -^- 
and  this  slackening  of  nutntion,  I  remark,  is  the  result  of  the  coUxi^^ 
uot  its  cause. 
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matic  symptoms,  but  as  the  fever  rises  the  acidity  of  the  urine 
rises  also,  and  the  alkalinity  of  the  blood  is  diminished,  the  excre- 
tion of  uric  acid  falls  below  formation,  and  while  the  fever  lasts  a 
considerable  amoimt  may  be  held  back  in  the  body,  in  the  liver, 
spleen,  and  elsewhere ;  then  when  the  fever  comes  to  an  end  and 
the  acidity  falls,  more  or  less  coUsBmia  will  result  from  the  washing 
out  of  this  stored  uric  acid.    On  this  let  us  suppose  there  supervenes 
a  sharp  rise  of  acidity  (from  diet,  exposure  to  cold,  or  the  inflamma- 
tion of  any  organ  occurring  as  a  complication),  and  acute  rheumatism, 
more  or  less  severe,  will  result ;  that  is  the  explanation  of  the  rheu- 
matism that  follows  scarlatina  and  other  fevers,  as  measles  (see 
Sansom,  quoted  by  Dr.  Garrod,  p.  182,  and  paper  read  at  the  Royal 
Medical  and  Ghirurgical  Society  on  *'  Measles  as  a  Cause  of  Endo- 
carditis,'* Lancet,  1891,  vol.  i.,  p.  880),  and  compare  this  with  my 
remarks  on  the  effects  of  measles  on  the  urine  in  a  case  of  morbus 
Brightii  (chapter  xiii.).   The  rise  of  acidity  in  the  fever  which  cleared 
the  blood  of  uric  acid  might,  under  certain  conditions,  have  driven 
that  urate  into  the  fibrous  tissues  of  the  joints  or  heart ;  the  clear- 
ing up  of  the  collsemia  freed  the  capillaries  of  the  kidney,  and  profuse 
diuresis  and  removal  of  anasarca  resulted.     We  here  see  the  rela- 
tionship of  nephritis  and  the  chronic  collsemia  which  accompanies 
it,  to  the  disease  of  the  aortic  valves  not  rarely  found  along  with  it 
in  the  post-mortem  room  (see  Dr.  Norman  Moore,  St,  Bartholomew's 
Hospital  Reports,  1887,  pp.  290  and  291),  though  no  doubt  the  high 
blood  pressure  of  the  collsemia  will  put  a  strain  on  the  aortic  valves. 
There  is  evidence  to  show  that  the  acids  of  beer  and  wine  and 
the  excessive  formation  and  introduction  of  urates  in  a  highly  nitro- 
genous diet  play  the  same  part  in  rheumatism  that  they  do  in  gout, 
only  in  acute  rheumatism,  where  the  onset  is  violent  and  the  sharp 
ris^  of  acidity  is  probably  due  to  the  action  of  several  causes  work- 
ing concurrently,  it  is  difficult  to  apportion  to  each  its  actual  share  in 
the  result ;  but  it  is  known  to  be  dangerous  to  give  meat,  beer,  <&c., 
too  soon  after  an  attack,  and   the  way  in  which  they  produce  a 
relapse  is  obvious. 

In  rheumatism,  just  as  Sir  A.  Garrod  observes  to  be  the  case  in 
gout,  the  effect  of  giving  iron  is  to  bring  about  increase  of  pains  and 
rise  of  temperature ;  and  in  a  patient  suffering  from  anaemia  under 
my  care,  who  had  had  acute  rheumatism,  it  was  found  to  be  quite 
impossible  to  give  iron  on  account  of  the  rheumatic  symptoms  it 
produced,  and  in  several  cases  of  chronic  rheumatoid  arthritis  I 
have  had  to  give  up  the  administration  of  iron  for  the  same  reason, 
and  if  the  joint  symptoms  in  all  these  cases  are  due  to  chronic  irrita- 
tion by  urates,  there  is  no  difliculty  in  understanding  the  facts. 
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With  regard  to  tonsillitis,  mentioned  above,  there  are  several 
points  of  great  interest :  for  not  only  has  tonsillitifl  often  been  con- 
sidered to  be  related  to  rheumatism,  but  Le  Clere  {Joitm.  dt  Mcii 
January,  1899)  points  out  that  it  may  precede  attacks  of  goat  in 
exactly  the  way  that  it  has  more  often  been  observed  to  precede 
rheumatism. 

And  this  observation  is  exactly  vvhat  I  should  expect,  forltfi 
certain  that  many  acute  inflammations  of  pharynx,  tonsils,  lami 
and  trachea  in  arthritic  subjects  are  just  as  certainly  due  to  uricifl^ 
as  the  arthritis  which  may  or  may  not  follow  them,  and  my  own  case, 
given  in  fig.  74,  is  as  conclusive  proof  of  this  as  anything  can  be. 

But  the  notes  of  the  following  very  interesting  case  which  I  ow 
to  the  kindness  of  my  friend  Dr.  C.  Gayford,  seem  to  show  not  only 
that  a  tonsillitis  may  have  a  uratic  origin,  but  that  a  similar  antic 
irritation  in  fibrous  tissues  may  spread  from  the  throat  to  the  glands 
of  the  neck,  causing  inflammation  and  marked  enlargement  of  the»? 
structures,  and  that  the  irritation  thus  set  up  may  continue  for  rniny 
months,  and  is  in  no  way  relieved  by  tonics  and  change  of  air.wbicii 
would  not  aid  the  elimination  of  uric  acid  but  the  reverse;  while tiie 
irritation  clears  up  and  the  glands  diminish  on  a  change  of  diet, 
which  stops  the  introduction  of  uric  acid  and  provides  for  its 
elimination. 

Dr.  Gayford  also  observes  that  the  original  acute  trouble  in  te 
throat  was  reUeved  by  salicylates  just  like  a  gout  or  rheumato 
while  the  enlarged  glands  which  were  left  behind  increased  vi 
diminished  on  several  occasions  in  exact  relation  to  the  animal  flesii 
in  the  diet. 

Dr.  Gayford  had,  for  some  years  before  this  case  came  under  his 
care,  taken  an  interest  in  my  work  on  the  influence  of  diet  and  drags 
on  uric  acid,  and  in  his  letter  telling  me  of  the  case  he  says  that  m} 
investigation  turned  his  attention  to  the  possibility  that  gout  was  ^ 
the  bottom  of  his  patient's  trouble  and  that  diet  might  relieve  it 

**  G.  G.,  aged  20,  consulted  me  on  April  18,  1894,  suflfering  fr^ 
general  malaise,  sore  throat  (tonsillitis),  anorexia,  the  temperataff 
101^  R,  pulse  120. 

"  I  ordered  him  home  and  to  bed,  and  gave  him  a  mixture  ooc- 
taining  sodii  salicylas  and  bark,  with  a  powder  pulv.  hydrarg.  s^ 
ohlor.,  pulv.  ipecac,  co.  aft  gr.  iii.  statim. 

"  The  next  day  his  temperature  was  99°  P.,  pulse  96,  heada* 
less,  but  anorexia  still  continued. 

**  On  the  2l8t,  he  first  called  my  attention  to  swellings  on  bo»i 
sides  of  his  neck,  the  glands  in   both  anterior   and  posterior  tr^ 
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angles  being  enlarged.     He  was  very  prostrate  and  ill,  though  the 
temperature  had  fallen  to  normal. 

"  24th,  he  had  rallied  somewhat,  the  pulse  being  stronger,  the 
temperature  subnormal.  * 

**  The  glands  were  larger,  tender  to  the  touch,  the  skin  was 
t$nse  over  them.  A  string  of  enlarged  glands,  extended  from  just 
below  the  ear  down  through  the  whole  length  from  base  to  apex 
of  the  anterior  triangle,  and  from  apex  to  base  of  the  posterior, 
deep  into  the  root  of  the  neck  and  were  felt  in  both  axillae ;  the 
largest  of  them  was  as  large  as  a  pullet's  egg.  They  were  separate 
and  mobile,  but  continued  very  tender  to  the  touch. 

**  There  was  no  enlargement  of  either  liver  or  spleen,  nor  were 
any  joints  affected.  The  temperature  continued  normal  or  subnormal, 
there  were  no  night  sweats. 

*'  There  was  continued  pallor,  profound  prostration  and  anorexia, 
evidence  of  deep-seated  constitutional  disturbance. 

**  Being  a  relative,  naturally  I  felt  considerable  anxiety  at  his 
condition.  He,  however,  gradually  mended,  and  in  about  ten  days 
was  able  to  get  about  again,  though  continuing  to  look  ill.  He  was 
soon  tired  out  and  unfit  for  much  exertion. 

"  The  glands  were  less  tender,  but  continued  enlarged,  hard  and 
dense  and  freely  movable  one  upon  another ;  there  was  no  sign  of 
matting  together.  The  question  which  arose  in  my  mind  was,  were 
they  tubercular  or  not? 

**  The  condition  persisting  on  the  21st  of  May,  a  month  after  the 
attack  set  in,  I  took  him  to  see  Mr.  Butlin,  who  after  carefully 
examining  him  told  me  he  feared  there  was  not  much  room  to  doubt 
that  they  were  tubercular,  and  he  advised  that  he  should  go  away 
from  England  to  South  Africa,  or  some  other  warm,  high  and  dry  sub- 
tropical climate  and  remain  abroad.  The  glands  enlarged  were  so 
numerous  and  so  deep  seated  that  operation  was  out  of  the  range  of 
practical  treatment. 

'*  As  there  were  strong  reasons  against  my  relative's  leaving 
England  permanently,  he  suggested  that  a  prolonged  voyage  in  the 
Mediterranean  to  and  from  South  Africa  or  New  Zealand  might 
result  in  so  far  re-establishing  his  health,  and  reducing  the  number 
of  ^ai^ds  involved,  that  then  operation  might  become  practicable. 

**  He  went  for  a  prolonged  cruise  in  the  Mediterranean  and 
cazxie  back  greatly  improved  in  health ;  he  had  gained  weight  con- 
siderably and  looked  robust,  but  the  number  of  glands  had  not 
decreased  nor  were  they  smaller. 

<  <  Sence  we  waited  on  events,  treating  him  meanwhile  with  good 
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food,  open-air  exercise,  iron,  strychnia,  arsenic  with  quinine;  ol- 
cium  sulphide  tabloids,  gr.  i.,  were  taken  frequently  and  over  it 
extended  period  of  time ;  tabloids  of  bone  marrow  and  spleen  weie 
tried ;  externally  ung.  iod.  cadmii  was  ordered  as  an  inonctioa,  but 
in  spite  of  all  there  was  no  further  reduction  either  in  the  size  (? 
numbers  of  the  glands. 

"  I  had  frequently  thought  over  the  question  of  tubercle,  eite 
actually  present  or  imminent,  and  as  the  autumn  came  on  1  feH 
that  this  question  was  a  pressing  one,  for  the  danger  of  spending 
the  winter  and  spring  in  England  to  one  seriously  threatened  whh 
tubercle  was  very  real. 

**  His  family  is  not  tubercular  at  all,  no  member  of  it  exceptiB^' 
a  half-sister  of  his  father — and  she  an  only  child  of  the  marriage^ 
and  her  mother's  family  were  consumptive — having  suffered  fro& 
phthisis.  In  this  case  there  was  no  evidence  of  the  presence  of 
tubercle  in  an  active  form.  His  ancestors  on  both  sides  were  gouty 
"  After  reading  Dr.  Haig's  book  on  uric  acid,  the  query  arose  ^»^ 
it  a  case  of  rheumatic  tonsillitis  followed  by  enlarged  glands? 

"  In  November,  1894,  I  determined  to  try  what  a  radical  d»^ 
in  his  diet  would  do';  accordingly  I  ordered  him  a  simple  miftdki 
prohibiting  meat  in  any  form. 

**  He  took  to  it,  taking  fully  five  pints  of  milk  a  day  in  variot* 
ways,  for  several  weeks  supplementing  it  with  bread  and  farinacefsij 
foods  and  fruit. 

"  He  put  on  flesh,  and  to  my  delight  the  glands  soon  show^J 
unmistakable  evidence  of  resolution.  Just  before  Christmas  ihe?e 
was  only  one  to  be  felt  at  all,  situated  in  the  apex  of  the  rig^ 
posterior  triangle  just  where  the  stemo-mastoid  is  overlapped  byi^ 
trapezius. 

**  During  the  festivities  of  the  Christmas  season  he  was  onff 
tempted  to  take  a  little  turkey  at  dinner;  two  days  afterwards  wbe^ 
I  saw  him  the  glands  had  again  enlarged  on  both  sides,  on  ttt 
right  more  than  on  the  left. 

**  Eesuming  his  milk  diet  they  again  disappeared,  the  slig^^ 
indulgence  in  meat  diet  always  being  followed  by  enlargement,  ^ 
this  was  a  matter  of  constant  and  repeated  observation. 

"  For  fully  nine  months  he  kept  steadily  to  a  milk  diet,  withV)? 
result  that  his  health  was  completely  re-established  and  the  ^^ 
disappeared.  He  then  gradually  resumed  an  ordinary  mixed  ^' 
the  quantity  of  meat  he  took  being  strictly  limited,  for  he  had  let*''' 
to  know  how  much  he  could  take. 

'*  Since  the  middle  of  1895  his  health  has  been  uniformly  p-^' 
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He  is  a  Yolanteer  and  gladly  takes  up  his  drill  duties,  and  is  as  fit 
as  any  of  them  for  long  marches  and  field  operations.  During  his 
holidays  he  has  taken  long  tours  on  his  bicycle  or  long  boating  trips 
up  the  river. 

'*'ne  has  been  actively  engaged  in  business,  and  only  quite 
recently  (1898)  he  made  a  proposal  Ijp  insure  his  life  in  a  first-class 
life  office,  and  after  giving  the  medical  examiner  all  the  facts  as  to 
his  glandular  trouble  of  four  years  ago  he  has  been  accepted  at 
ordinary  rates.  The  medical  examiner  for  the  office  has  all  along 
been  cognisant  of  the  case,  and  he  at  first  advised  operation  before 
Mr.  Butlin  was  consulted.  The  last  item  of  interest  in  this  in- 
teresting case  is  the  maxriage  of  the  patient.  Beviewing  all  the  facts 
of  this  case,  it  seems  to  me  clear  enough  that  it  was  one  of  rheumatic 
tonsillitis  and  adenitis.  The  acute  stages  of  both  yielded  readily  to 
the  action  of  sodii  salicylas,  but  the  consequent  chronic  h3rper- 
plasia  persisted  for  months  with  but  little  evidence  of  progress 
towards  recovery,  though  various  forms  of  treatment  were  tried.  It 
was  not  until  the  radical  change  in  diet  was  instituted  that  this 
condition  yielded,  and  then  the  resolution  was  both  prompt  and 
complete." 

In  support  of  his  argument  that  the  glandular  enlargement  was 
due  to  rheumatism,  Dr.  Gayford  refers  to  the  writings  of  various 
authors  on  enlargement  of  glands,  and  also  to  a  paper  by  Dr.  Still 
OQ  '*  A  Form  oi  Joint  Disease  in  Children  associated  with  Glandular 
Enlargement,"  read  before  the  Boyal  Medical  and  Chirurgical 
Society,  and  reported  in  the  British  Medical  Journal ,  1896,  vol.  ii., 
p.  1446. 

Among  Dr.  Still's  cases  was  one  in  which  there  was  enlarge- 
ment of  the  spleen  as  well  as  of  the  glands,  and  he  quotes  Dr. 
Still  as  being  **  inclined  to  the  view  that  the  disease  was  infective 
in  nature." 

Dr.  Gayford  also  mentions  that  while  in  his  relative's  case  there 
was  clearly  no  tubercle  from  first  to  last,  he  had  seen  other  cases 
in  which  he  believes  that  tubercle  has  become  engrafted  upon  such 
enlarged  glands  or  similar  rheumatic  irritation  of  the  throat,  thus 
repeating  the  suggestion  of  Dr.  Buckler  with  regard  to  the  lungs, 
which  I  have  quoted  and  supported  in  chapter  ix. 

I  shall  continue  to  believe  an  arthritic  fever  to  be  due  to  uric 
acid  so  long  as  it  is  relieved  by  solvents  and  made  worse  by  pre- 
cipitants ;  but  I  do  not  doubt  that  microbes  and  their  products  may 
act  as  precipitants  and  produce  a  uratic  arthritis. 

So  long  as  the  arthritis  is  relieved  by  heat  and  alkalies,  which 
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are  solvents  of  uric  acid,  but  have  never  been  claimed  as  antiseptJcs, 
so  long  as  salicylates  cure  the  arthritis  in  fever  and  in  cold  climates, 
but  fail  to  do  good  in  hot  ones,  so  long  shall  I  believe  that  these 
drugs  act  as  solvents  of  uric  acid  merely,  and  not  as  antiseptics  at 
all ;  if  they  are  antiseptics,  why  will  they  only  act  in  cold  climates? 

Diet,  again,  though  not  an  -antiseptic,  will  do  infinitely  more  for 
all  forms  of  rheumatism  than  any  drugs,  as  Dr.  Grayford's  case  ^ 
illustrates. 

It  shows,  as  clearly  as  anything  can  be  shown,  that  the  gland- 
ular enlargement  in  G.  G.  was  not  tubercular,  was  not  infective  or 
contagious,  and  was  due  to  the  irritation  of  urates,  which,  till  the 
diet  was  altered,  were  being  constantly  introduced  in  the  food. 

Then  a  large  proportion  of  the  drugs  used  would  have  the  effect 
of  driving  urates  into  the  tissues  instesid  of  dissolving  them  out  and 
removing  them,  and  hence  would  rather  keep  up  the  irritation  than 
remove  it. 

Dr.  Gayford  clearly  wishes  to  raise  the  question  whether  many 
other  glandular  enlargements  of  obscure  origin  are  not  due  to  riieo- 
matic  irritation,  that  is,  to  uric  acid,  and  I  should  myself  also  take 
this  view  most  strongly,  for  I  have  not  only  suggested  that  uric  acid 
may  irritate  any  and  every  fibrous  tissue  in  the  body,  but  that 
cancer  itself  may  take  origin  in  the  irritation  so  produced  (chM^ 
ter  X.). 

Thus  Pr.  Gayford' s  patient  might  ^have  suffered  from  cancer, 
taking  origin  in  the  irritated  throat  or  glands,  or  if  he  had  been 
exposed  to  a  large  dose  of  tubercle  bacilli  while  in  a  condition  ci 
low  combustion  and  unable,  as  I  have  suggested,  to  bum  them  up 
and  destroy  them,  these  might  have  found  entrance  through  the 
irritated  throat  to  the  enlarged  glands. 

In  either  of  these  cases  he  might  have  lost  his  life,  but  so  long 
&s  the  irritation  was  only  due  to  uric  acid  a  change  of  diet  removed 
it,  and  he  was  no  longer  a  possible  prey  to  cancer  or  tubercle. 

I  think  it  highly  probable  that,  as  Dr.  Gayford  suggests,  maoj 
forms  of  glandular  enlargement,  with  or  without  splenic  enlarge' 
ment,  and  with  anaemia  or  leucocythsemia,  will  be  proved  to  be,  like 
splenic  leucocythsemia,  which  I  have  mentioned  above  and  abont 
which  I  have  quoted  Eaynaud's  parallel  opinion,  mere  diseases  of 
the  blood  and  blood  glands  produced  by  iiric  acid,  in  a  word,  their 
reaction  to  excess  of  uric  acid,  the  anaemia  being  due  to  its  cir^ 
lation  effects,  which  I  have  already  explained,  and  the  glandolar 
and  splenic  enlargement  to  its  local  irritant  effects. 

The  glands  in  such  cases  generally  enlarge  at  the  time  of  a  rise 
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of  temperature,  this  indicating  a  gout  of  the  fibrous  tissues  of  the 
glands  ;  and  a  similar  enlargement  of  the  spleen  does,  as  we  know, 
occur  in  malarial  fever,  and  I  have  already  suggested  that  in  those 
who  are  free  from  excess  of  uric  acid,  malarial  fever  either  does  not 
occur  or  is  greatly  modified  (chapter  xii.). 

I  have  seen  at  least  one  or  two  cases  of  arthritis  in  which  there 
was  enlargement  of  neighbouring  lymphatic  glands,  and  this  did  not 
lead  me  to  think  of  microbic  infection,  but  I  concluded  that  uric  acid 
had  irritated  the  fibrous  tissue  in  the  glands  as  well  as  that  in  the 
joints,  and  for  records  of  cases  in  which  tonsillitis  was  associated 
with  enlargement  of  cervical  glands  see  article  by  Mr.  J.  Snowman, 
British  Medical  Journal,  1898,  vol.  ii.,  p.  1744 ;  and  in  the  following 
number  &  letter  from  Dr.  G.  Mahomed,  who  mentions  in  one  case 
the  presence  of  "  neuralgig-gouty  habit." 

Dr.  Gayford  tells  me  that  he  has  seen  several  cases  which 
directly  support  the  theory  that  tubercle  bacilli  have  found  entrance 
through  a  similar  rheumatic  throat  to  similarly  irritated  glands,  the 
patients  eventually  developing  tubercle  in  the  larynx,  the  neck 
glands,  and  the  lungs;  and  the  case  of  phthisis  I  mention  in 
chapter  ix.  came  of  a  very  gouty  family,  and  had,  as  I  suggested, 
rheumatism  in  his  shoulder  and  mitral  valves. 

These  cases  are  [suggestive  merely,  but  Dr.  Gayford's  case  is  far 
more  than  suggestive  or  theoretically  interesting,  for  it  tells  us  in 
no  uncertain  language  that  extensive  enlargement  of  glands  in 
gouty  subjects  and  others  (I  think  many  others)  may,  even  though 
believed  to  be  tubercular,  be  cured  by  the  diet  treatment  of  uric  acid. 
I  have  also  seen  several  cases  of  enlarged  neck  glands  following 
febrile  sore  throat,  in  which  salicylates  followed  by  diet  have  very 
obviously  quickened  the  disappearance  of  the  glands. 

I  have  long  regarded  tonsillitis,  pharyngitis,  post-nasal  catarrh 
and  resulting  adenoids  as  rheumatic,  and  have  cautioned  mothers 
and  others  concerned  to  diminish  meat  and  cut  ofif  tea,  with  good 
results.  I  have  regarded  all  the  chief  forms  of  anaemia  as  repre- 
seniiing  the  effects  of  uric  acid  on  the  blood,  and  we  now  seem  to  be 
coming  in  sight  of  the  real  connection  between  malaria,  leucocy- 
thsemia,  enlargement  of  the  spleen  and  of  other  glands  as  well,  and 
this  knowledge  may  presently  give  us  as  much  power  over  these 
glandular  enlargements  as  we  already  have  over  the  blood. 

The  effect  produced  by  uric  acid  will  vary  in  different  individuals 
just  as  do  those  of  wounds  and  setons ;  some  will  have  great 
changes  in  joint  structures  and  fibrous  tissues,  others  little ;  some 
will  have  great  enlargement  of  glands  witl^n  attack  of  tonsillitis. 
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others  little,  or  it  quickly  goes  away;  but  these  differences  do do4 
show  that  the  irritaat  is  not  uric  acid,  and  when  the  irritation  it 
promptly  put  an  end  to  by  salicylates  or  a  urio-acid-free  diet,  that  ii 
satisfactory  evidence  of  causation. 

Age  is  an  important  point,  because  it  furnishes  probably  the  chief 
cause  of  the  difference  between  gout  and  rheumatism,  and  I  have 
already  pointed  out  that  the  condition  of  the  joints  is  different  io 
the  young  and  in  the  old. 

Sir  A.  Garrod  has  shown  that  the  tissues  of  joints  are  not  only 
less  vascular  but  less  alkaline  than  the  blood  and  other  tissues,  and 
there  can  be  no  doubt  that  as  life  goes  on,  as  the  arteries  become 
tortuous  and  degenerate,  and  as  activity  of  mind  and  body  lessens, 
the  circulation  in  these  joints  becomes  less  and  less  well  madntained, 
and  their  alkalinity  continually  reduced,  sp  that  slighter  and  slighter 
causes  will  suffice  to  render  them  neutral  or  even  acid.  It  is  this 
sequence  of  events  probably  more  than  any  other  which  precipitates 
uric  acid  and  produces  the  stiff  and  painful  joints  so  common  in  the 
aged,  even  where  no  rheumatoid  changes  are  visible. 

So  that  while  the  joints  of  the  young  are  both  more  alkaline  and 
better  able  to  maintain  their  alkalinity,  this  may  nevertheless  be 
overcome  by  a  great  and  general  fall  of  alkalinity,  which  affeets 
many  joints  at  once  and  is  due  to  a  powerful  external  cause  (acute 
rheumatism). 

In  the  old,  on  the  other  hand,  the  joints  are  less  alkaline  and 
have  also  diminished  power  of  maintaining  their  alkalinity,  so  thai 
comparatively  trivial  external  causes  (a  slight  injury,  a  little  extra 
exertion,  cold,  &g.)  may  diminish  the  alkalinity  of  a  given  jomt, 
especially  those  of  the  hands  and  feet,  where  the  peripheral  circula- 
tion is  feeble,  and  gout  results. 

It  is  probable  that  uric  acid  collsemia  itself  may,  by  obstructing 
the  vessels,  render  the  circulation|in  the  extremities  less  active,  and 
so  aid  in  diminishing  the  alkalinity  of  certain  joints,  in  which  the 
uric  acid  from  the  blood  is  eventually  collected  and  deposited. 

But  age  has  an  important  influence  on  another  factor  of  uric  acid 
arthritis,  namely,  the  absolute  quantity  of  uric  acid  that  is  formed, 
for  while  in  adults  urea  is  formed  in  about  the  proportion  of  35 gr. 
per  pound  of  body  weight  per  day,  and  uric  acid  in  its  natural  rela- 
tion of  1 — 35  would  be  about  10  gr.  per  pound  per  day,  in  a  child 
of  three  or  four  years  old  urea  may  be  as  much  as  9  or  10  gr.  per 
pound,  and  uric  acid  27  to  '3  gr.  per  pound. 

A  child  or  young  person  is  thus  by  nature  placed  in  the  posotioe 
of  an  adult  who  eats  IjUTg^^y  of  meat.     The  daily  formation  of  mx 


Digitized  byLjOOQlC 


RHEUMATISM   AND   MOBBUS   CORDIS  743 

acid  is  relatively  large,  and  uric  acid  colladmia  and  arthritic  irritation, 
BO  far  as  they  depend  on  formation  iot  supplies,  are  correspondingly 
easily  produced  (see  also  p.  286). 

When  young  persons,  who  hieiye  naturally  this  extensive  nitro- 
genous metaholism,  increase  it  by  eating  largely  of  meat,  meat 
extracts,  juices,  and  essences,  the  introduction  and  formation  of 
uric  acid  must  both  be  great,  aaid  the  possibilities  of  resalting 
mischief  considerable,  eaid  it  is  little  wonder  that,  as  pointed  out  by 
Bouchard  (previous  reference),  children  fed  on  meat  and  meat 
extracts  should  often  suffer  from  gastro-intestinal  derangements, 
skin  diseases  (see  chapters  x.  and  xi.),  and  early  migraine,  and  that 
rheumatism  and  its  most  serious  manifestations  should  come  early. 

If  I  have  escaped  from  migraine  (uric  acid  headache)  by 
reducing  the  introduction  of  uric  acid,  it  is  no  very  extraordinary 
thing  that  children  whose  naturally  large  nitrogenous  metabolism 
has  been  increased  by  inordinate  indulgence  in  meat  should  suffer 
severely,  and  these  facts  carry  their  own  moral. 

Age  also  influences  one  or  two  minor  points,  which  may  at 
times  have  considerable  power  in  precipitating  rheumatic  (uric  acid) 
arthritis. 

One  of  these  is  the  fact  often  insisted  upon  by  a  teacher  of  whom 
I  have  the  most  kindly  recollections,  the  late  Professor  Rolleston, 
of  Oxford,  that  small  animals  have  necessarily  much  more  surface  in 
proportion  to  bulk  than  large  animals,  for  surface  increases  as  the 
squares,  but  bulk  increases  as  the  cubes  of  the  dimensions.  Hence 
external  influences,  such  as  wet  and  cold,  will  have  proportionally 
greater  effects  on  small  than  on  large  animals,  and  wet  and  cold,  as 
we  have  seen,  raise  the  acidity  of  the  urine  and  diminish  the  alka- 
linity of  the  blood  by  checking  the  excretion  of  the  skin  (Garrod). 
It  follows  that  rises  of  acidity  from  this  cause  will  be  greater  and 
more  powerful  in  the  young  than  in  the  old. 

Another  point  is  that  in  children  and  young  persons  (probably 
in  consequence  of  their  more  active  metabolism)  slight  disturbanceeT 
will  produce  great  increase  of  temperature,  and  rise  of  temperature 
means  rise  of  acidity,  the  two  things  (fever  and  acidity)  being 
co-resultants  of  increased  metabolism.  Hence  the  extraordinarily 
rapid  development  of  girls  at  the  age  of  thirteen  (fig.  69)  may 
account  for  their  liability  to  acute  rheumatism  about  that  age,  as 
well  as  to  chlorosis  and  ansBmia  a  few  years  later. 

Thus  young  persons  are,  from  the  action  of  natural  causes,  often 
liable  to  have  considerable  coUsemia,  and  wherever  external  cold  or 
febrile  disturbance  supervenes  upon  this,  a  powerful  rise  of  acidity 


Digitized  byLjOOQlC 


744  URIC    ACID CHAPTER  XVI 

will  drive  the  uric  acid  out  of  the  blood  into  the  joints  and  o&^ 
tissues,  for  these  tissues  no  doubt  share  largely  in  any  general  Mai 
alkalinity. 

A  child  with  gastro-intestinal  disturbance  and  loss  of  appetite 
has  a  headache  and  slow  pulse,  the  signs  of  collaemia.  On  this 
there  follows  exposure  to  cold  and  wet,  a  sore  throat,  a  peridenUl 
abscess,  or  other  cause  of  febrile  movement,  and  the  resulting  i&U 
in  alkalinity  quickly  produces  a  multiple  arthritis  with  endo-  or 
pericarditis,  and  changes  the  picture  to  that  of  acute  rheumatism' 

In  this  way  the  production  of  acute  rheumatism  may  be  com- 
pletely accounted  for  by  the  action  of  causes  that  are  to  be  met 
with  every  day,  and  in  these  meat-eating  days  the  wonder  is  ibt 
any  children  should  escape  an  attack ;  but  it  is  fortunately  neces- 
sary that  several  causes  should  act  together,  and  this  can  oo!y 
occasionally  be  possible. 

Thus  coUsemia  means  a  large  excretion  of  urate,  and  where 
this  has  gone  on  for  several  days  the  amount  in  circulation  will 
be  reduced.  Again,  gastro-intestinal  disturbance  means  diminished 
metabolism  and  lessened  formation  of  urate,  so  that  unless  eitenu^ 
cold  or  febrile  movement  supervene  at  an  early  date  there  will  doi 
be  enough  urate  to  produce  the  most  severe  effects  on  the  fibrous 
tissues.  I  shall  now  quote  three  cases  which  were  under  the  (^ 
of  Dr.  SaviU  at  the  Paddington  Infirmary,  the  notes  of  which  be 
has  very  kindly  placed  at  my  disposal,  as  they  serve  to  illustrate 
several  of  the  most  important  points  I  have  mentioned. 

Case  I. — John   G.,   aged  69,   coachman.     Admitted  February 
1886.     Eheumatism  and  gout  badly  for  years  in  knees  and  anide^. 
First  severe  in  1853,  in  right  hand,  then  in  feet,  and  then  general- 
Father  asthma  and  slight  rheumatism,  died  at  82  years  of  a^e. 

On  admission,  February,  1886 :  Urine  1018.     No  albumin. 

March,  1886.— Much  better,  gets  about  fairly  well;  is  tokiK 
cod -liver  oil. 

April,  1886.— Urine  1020.     Cloud  of  albumin. 

October,  1886. — Left  hip  painful,  2  in.  shortening  and  joict 
disorganised. 

November  30,  1886. — Giddy  and  headache  in  morning  two  cr 
three  days  ago ;  better  now. 

December,  1886. — Much  pain  in  hip.  Hands  show  maribi 
rheumatoid  change  and  distortion  of  fingers. 

1887. — Much  the  same,  giddy  on  exertion.  Pulse  compressible 
arteries  thick.     Urine  1008.     Trace  of  albumin. 

1888. — Many  joints  affected ;  marked  rheumatoid  changes  '^ 
hands,  elbows,  shoulders,  knees,  and  left  hip. 
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1889. — Urine,  occasional  albumin,  joints  somewhat  relieved  by 
soda  baths. 

1890. — Pains  vary  with  weather,  and  are  worse  in  east  wind. 
Can  walk  with  the  aid  of  a  stick. 

August,  1890. — UrinQ  1014.  Albumin  ^.  Anasarca  of  both 
legs,  petechisB  on  right. 

November,  1890. — Pulse  tension  plus.  Urine  1016.  Petechias 
on  both  legs. 

January  6,  1891. — Urine  1012.     Albumin  large  trace. 

January  30. — Diarrhoea  and  collapse.     Died  9.15  p.m. 

Post-mortem. — ^Body  exceedingly  well  nourished.  Rigor  marked. 
Petechiae  on  legs  numerous. 

Heart. — 17  oz.  Left  ventricle  large.  Valves  normal.  Atheroma 
of  abdominal  aorta.     Arteries  tortuous  and  thick. 

Lungs. — Emphysema  and  congestion. 

Liver, — 40  oz.     Hobnail,  cirrhotic. 

Kidneys.— 2^  oz.  each.  The  right  ^contains  a  cyst  as  large  as 
a  hen's  egg.  Cortex  much  reduced.  Capsule  adherent,  surface 
granular. 

Spleen. — 5  oz.-,  capsule  thick. 

Joints. — Deposit  of  urate  of  soda  in  cartilage  of  metatarso-tarsal 
and  metatarso-phalangeal  joints  of  right  great  toe. 

We  may  sum  up  the  post-mortem  by  saying  gout  with  extensive 
rheumatoid  changes,  granular  kidneys,  cirrhotic  liver,  hypertrophied 
heart,  and  degenerate  vessels. 

Case  II. — Charlotte  W.,  aged  62,  laundress.  Clinical  paper  headed 
"  Progressive  Chronic  Articular  Rheumatism." 

Father  died  at  70  of  rheumatism.     Mother  died  at  68  of  asthma. 

Patient  had  rheumatism  first  in  toes,  then  in  ankles,  and  then 
knees. 

Admitted  July,  1888.  An  ansemic  woman,  with  enlargement 
of  second  phalangeal  joints  affecting  the  bone  ends.  Metacarpo- 
phalangeal joints  also  enlarged.  Some  tilting  of  fingers  to  ulnar 
side. 

Left  knee  much  enlaiged ;  very  tender  on  the  inner  side  ;  brawny 
oedema  of  lower  part  of  joint. 

Heart. — Systolic  murmur  at  apex  and  left  base.  Pulse  90. 
Artery  thick,  tense,  tortuous. 

August,  1888. — Pulse  tracing  to-day  shows  a  large  first  wave 
high  up.      Urine,  albumin  ^.     Bullse  forming  on  ankles. 

September,  1888. — Cough  and  dyspnoea  increasing.  Died  on  21st. 

Post-mortem,  September  22,  1888. — Body  somewhat  emaciated ; 
rigor  absent. 
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Jleart. — 18^  oz.  Left  ventricle  hjrpertrophied.  Aortic  t«1w. 
incompetent,  with  thick  attached  borders.  Mitral  valve  digWj 
thick. 

Lungs, — Contain  infarcts,  with  general  congestion  and  oBdcmt 

Kidneys, — Numerous  cysts,  small,  ha«d,  granular.  Right  3  ot. 
left  4  oz.     Liver. — 57  oz.,  nutmeg,  with  fatty  degeneration. 

Joints. — Copious  deposit  of  urate  of  soda,  much  erosion  of  cini 
lage,  tissues  around  thickened  and  infiltrated  with  deposit. 

This,  then,  is  another  case  of  gout  with  extensive  rheumitoid 
changes  (diagnosed  during  life  as  "  Progressive  Chronic  Articoltf 
Rheumatism  "),  and  granular  kidneys,  but  to  these  are  added  diaeaw 
of  aortic  valves,  and  the  condition  of  the  lungs  and  hver  was  no 
doubt  secondary  to  this. 

Case  III. — Mary  C,  aged  65.  Dressmaker.  Admitted  January 
1890.  Case  headed  "  Progressive  Chronic  Articular  Bheumato, 
with  gouty  history. 

Father  delicate,  suffered'from  rheumatics  in  early  life.  Moifcff 
and  one  sister  died  of  diabetes.  One  brother  has  rheumatism.  0» 
brother  has  gout. 

Patient  had  inflammation  of  the  kidneys  when  a  girl,  and  in  1^^ 
an  abscess  on  the  face,  which  discharged  for  thirteen  months,  ^o^ 
the  way  in  which  all  these  diseases,  gout,  rheumatism,  diabekeflao'^ 
Bright's  disease,  come  together  in  a  family. 

The  rheumatics  came  on  twenty-seven  years  ago  when  she  vs? 
pregnant,  and  got  worse  after  her  confinement.  First  came  in  ^ 
ankles  and  feet.  Did  not  finally  give  up  work  till  eight  years  t^ 
Is  now  able  to  get  about  on  crutches. 

Present  conditimi. — Metacarpo-phalangeal  joints  seem  ^^ 
thickened  and  distorted,  and  their  movements  are  very  limited.  B:- 
all  the  joints — elbows,  knees,  ankles — are  thickened  and  distorted 
and  more  or  less  fixed.     Ankles  seem  to  be  completely  so. 

Hips  and  shoulders  least  involved.  Spine  movements  impair* 
Skin  pale  and  smooth,  not  glossy.  No  fluid  in  any  joint.  He*-' 
sounds  normal  but  feeble.  Lungs,  emphysema,  but  natural  oifc*^ 
wise.     Urine  normal. 

March,  1890. — Gets  more  helpless. 

May,  1890. — Urine  pale,  cloudy,  acid,  1028.     No  idbumin. 

August,  1890. — Lin.  terebin.  relieves  pain. 

December,  1890. — Great  pain  in  right  arm. 

Urine  1022,  acid,  cloudy.     No  albumin. 

March,  1891. — Suffers  a  great  deal  from  pains,  but  tiiey  *•" 
lessened  by  lin.  terebin. 
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May  19,  1891.— Face  pale.  Pain  between  shoulders  and  across 
abdomen.  Breathing  laboured.  Bronchitic  sounds  front  of  chest. 
Bronchial  breathing  over  right  upper  lobe,  and  crepitation  on  both 
^ides  of  back.     Sputum  thick,  purulent,  not  rusty. 

Slightly  better  the  next  day  (May,  20),  but  there  is  bronchial 
breathing  all  over  left  back  now. 
She  died  on  May  24. 

Post-mortem,  May  26. — Pleurae,  a  few  old  adhesions  both  sides. 
Heart. — 12  oz.,   substance  firm.     Aortic  cusp  of  mitral  valve 
slightly  thick. 

Lungs, — Eight,  22  oz. ;  left,  23 J  oz.    Considerable  consolidation. 
Liver, — Pale,  fatty,  40J.  oz. 
A  few  small  gall-stones  in  bladder. 

Kidneys, — Bach  4  oz.  Cortex  a  little  diminished.  Capsule 
peeled  fairly  easily,  leaving  a  somewhat  roughened  surface. 

Joints, — Leffc  great  toe :  Cartilage  eroded.  Cancellous  tissue 
exposed.  No  urate  deposit.  Left  knee  similar  changes.  No  urates. 
Metacarpo-phalangeal  joint  of  right  index  finger  in  same  condition  as 
great  toe. 

Here  we  have  extensive  rheumatoid  changes  affecting  the 
same  joints  in  the  same  way  as  in  the  previous  cases  where 
urates  were  found,  but  there  are  no  urates.  Kidneys  slight 
fibrous  changes.  Heart  not  markedly  hypertrophied.  Death  from 
pneumonia. 

These  three  interesting  cases  were  all  diagnosed  during  life  as 
chronic  rheumatoid  arthritis  or  progressive  chronic  articular  rheu- 
matism. In  two  of  them  urates  are  found  in  the  joints  after  death. 
In  the  third  none. 

Now,  according  to  ordinary  pathological  nomenclature,  the  first 
two  cases  would  be  called  gout  and  the  third  rheumatoid  arthritis, 
but  during  life  they  were  indistinguishable.  There  is,  then,  some 
confasion  of  ideas  between  clinical  medicine  and  pathology.  % 

Prom  my  point  of  view  the  joint  changes  in  all  three  cases  were 
ihe  work  of  uric  acid,  but  in  one  after  it  had  set  up  the  mischief 
Arhich  ended  in  the  more  or  less  complete  destruction  of  joints,  it 
T^as  got  into  solution  and  passed  in  the  urine,  so  that  at  the  post- 
mortem  none  was  left  in  the  joints ;  in  the  other  cases,  no  doubt,  a 
^ood  deal  of  urate  had  been  passed  in  the  urine,  and  if  the  patients 
tiad  lived  longer  none  would  have  been  found  in  their  joints  either, 
ind  all  three  cases  would  have  been  called  rheumatoid,  which  is 
kbsurd. 

It  will  be  observed  that  the  case  in  which  there  were  no  urates 
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differed  from  the  others  chiefly  in  this,  that  she  was  much  vm 
crippled  by  her  disease.  We  are  told  that  she  had  done  no  work 
for  (Bight  years,  and  when  in  the  infirmary  for  the  laet  year  or 
eighteen  months  of  her  life  her  joints  were  so  stiff  and  fixed  tb« 
she  was  practically  bedridden. 

Now  the  effect  of  this  helpless  condition  would  be  to  diminish 
metabolism.  Urea  and  acidity  of  urine  would  steadily  fall,  ^ 
alkalinity  of  the  blood,  and  therefore  its  solvent  power  over  uk 
acid,  would  increase,  and  it  would  become  more  watery  and  pec 
in  salts  (conditions  discussed  in  the  previous  chapter)  and  excess  i 
uric  acid  would  be  excreted  so  long  as  there  was  any  in  B< 
body  to  be  got  into  solution.  The  liver  and  spleen  would  firs; 
be  cleared,  and  then  gradually  during  weeks  and  months  thennfci 
in  the  joints  would  also  be  got  into  solution  and  passed  oul  in  i^ 
urine. 

And  excessive  excretion  of  uric  acid  was  no  doubt  occuir« 
in  the  other  cases  also,  as  metabolism  was  probably  low  in  i^ 
but  in  these  cases  the  plus  excretion  had  been  less  marked  or  k^ 
prolonged,  and  some  urate  remained  undissolved  at  the  time . 
death. 

It  will  be  seen  that  Case  I.  had  well-marked  granular  kidnevi. 
and  yet  the  specific  gravity  of  the  urine  was,  on  some  occaacs 
as  high  as  1018  or  1020.  I  have  no  doubt  that  on  these  oocasac 
he  was  excreting  an  excess  of  uric  acid,  which  raised  the  sped^ 
gravity  of  his  urine  in  spite  of  his  having  granular  kidneys  and?:- 
urea.       , 

I  will  now  mention  a  case  I  was  fortunate  enough  to  see  in  •  ■ 
jyost'inortem  room  at  St.  Bartholomew's.  It  was  that  of  a  d^ 
aged  41,  who  had  extensive  joint-troubles  with  granular  kid^;' 
endo-  and  pericarditis.  Of  his  joints,  some  had  urate  and  dJ^' 
none;  thus  there  were  rheumatoid  changes  in  both  knees  and  l^ 
elbows,  the  right  ankle,  and  the  right  great  toe,  and  there  ^-'■ 
urates  in  both  elbows,  the  left  knee,  and  the  right  great  toe.  ' 
Dyce  Duckworth,  who  was  looking  at  the  post-mortemt  said  ^ 
seen  apart  these  joints  might  be  called  gouty  and  those  ^■ 
matoid. 

This  man  also  had  granular  kidneys,  and,  if  I  may  trosJ  - 
memor} ,  this  had  not  been  diagnosed  during  life  because  the  ^ 
gravity  of  the  urine  was  too  high ;  doubtless  this  was  due  to  *• 
excessive  excretion  of  urates,  which  would  have  been  found  t- 
urine  had  been  examined.  The  blood  also  would  have  sb:^ 
numerous  granules. 
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The  amoaDt  of  urate  was  probably  from  the  action  of  various 
causes,  not  exactly  the  same  in  any  of  the  joints  to  start  with,  and 
when  the  increased  alkalinity  and  watery  condition  of  the  blood 
began  to  act  and  remove  urate  equally  from  all,  the  result  was 
that  some  were  cleared  before  others,  for  if  equals  be  taken  from 
unequals,  the  remainders  are  unequal ;  hence  some  joints  contained 
a  little  urate,  others  none. 

•    *' According  to  Trousseau  and   Bemak,  in  women  the  disease 

[rheumatoid  arthritis]     is    often    preceded    by   megrim,"  i.e.,   by 

paroxysmal  excess  of  uric  acid  in  the  blood  (Latham,  Lancet,  1901, 

vol.  i.,  p.  999),  a  very  interesting  record,  as  others  have  pointed  out 

a  similar  relation  between  rheumatic  fever  and  migraine. 

We  now  see  that  the  ''  intimate  relationship  of  rheumatism  and 
gout"  is  not  a  supposition  but  a  fact,  and  a  fact  founded  upon 
community  of  causation ;  that  some  very  simple  facts  with  regard 
to  the  solubility  of  uric  acid  will  enable  us  to  explain  the  phenomena 
and  symptoms  of  both  diseases ;  and,  lastly,  that  the  failure  to  find 
urates  in  the  joints  after  death  is  no  proof  that  they  have  not  been 
there  and  produced  the  lesions  of  cartilage  and  fibrous  structures 
which  are  found. 

With  regard  to  the  causation  of  joint  changes  it  is  interesting 
to  note  that]^M.  Potain  says  (Sem.  M&d.,  December  18,  1896),  that 
the  deformity  in  arthritis  is  due  to  loss  of  muscle  power,  which 
again  is  due  to  atrophy  of  muscle,  and  that  similar  changes  are 
found  in  traumatic  arthritis.     « 

We  now  know  the  causes  that  affect  the  solubility  of  uric  acid 
in  the  blood  and  their  mode  of  action ;  we  know  also  something  of 
its  relation  to  the  joints,  fibrous  tissues,  and  organs  of  the  body ; 
we  know  that  a  large  number  of  drugs  which  interfere  with  the 
solubility  of  uric  acid  in  the  blood  precipitate  more  or  less  irrita- 
tion of  fibrous  tissues  and  joints,  and  -probably  hundreds  and 
thousands  of  relapses,  both  of  arthritis  and  endocarditis,  have  been 
produced  by  administration  of  ammonium  salts  alone ;  indeed,  I 
)elieve  the  use  of  these  salts  for  bronchitis  in  the  young  has  often 
)roduced  an  arthritis  or  endocarditis  in  addition  to  the  original 
rouble.  We  also  know  that  everything  which  we  formerly  used  em- 
)irically  in  the  treatment  of  acute  rheumatism — alkalies,  colchicum, 
lot  baths  and  blankets  and  salicylates — have  this  one  effect  common 
o  them  all,  that  they  increase  the  solubility  of  uric  acid  m  the  blood. 
While  we  believe  that  rheumatism  is  due  to  some  unknown 
ause,  miasm  or  microbe,  we  shall  continue  to  say  that  the  patient 
lad  an  attack  or  relapse  with  endocarditis,  which  resulted  in  serious 
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beart  lesion  and  a  crippled  life,  and  shall  regard  these  things  is 
inevitable,  much  as  do  the  jury  who  bring  in  a  verdict  of  "dettt 
by  the  visitation  of  God." 

But  once  we  realise  that  these  diseases  depend  upon  the  qiUQ- 
tity  and  solubility  of  uric  acid  in  the  blood,  and  that  the  qoutuj 
of  uric  acid  in  the  blood  and  its  solubility  in  that  fluid  are  eoa 
pletely  within  our  control,  we  shall  pass  at  one  bound  from  tke 
unknown  to  the  well  known,  shall  see  that  these  deadly  diiei^ 
are  not  the  result  of  unpreventable  causes,  but  of  our  own  dieted 
follies,  and  that  our  children  need  not  be  crippled  or  decimated  bf 
them,  if  we  allow  them  to  live  according  to  their  own  inclin&to 
on  milk,  breadstuffs  and  alkaline  vegetables,  and  abstain  &oq 
forcing  dowii  unwilling  throats  the  stimulating  but  deadly  prodoes 
of  animal  metabolism  and  the  equally  poisonous  and  stimalaticf 
vegetable  alkaloids. 

For  some  years  past  I  have  been  in  the  habit  of  asking  all  rfaK- 
matic  children  I  have  seen  this  question  :  If  I  offered  you  a  plate  c 
fruit  and  a  plate  of  meat,  which  would  you  take?  I  have  ne^r 
seen  a  child  who  would  have  taken  the  meat. 

I  have  already  referred  to  the  cases  of  Sir  W.  Foster,  who,  ^ic 
the  object  of  diminishing  the  amount  of  sugar,  administered  lie^ 
acid  to  two  patients  suffering  from  diabetes,  with  the  resoU^ 
producing  severe  arthritis  resembling  acute  rheumatism,  andincc? 
of  the  cases  six  attacks  were  produced  by  repeated  administnii* 
of  acid.  ^ 

I  believe  that  any  acid  that  is  absorbed  and  affects  the  sik^: 
of  the  blood  will  produce  similar  effects  if  it  is  given  when  theie  ^ 
an  excess  of  uric  acid  in  the  blood ;  and  the  point  about  diabew 
cases  is  that  they  generally  have  an  excess  of  uric  acid  in  ^^ 
blood  and  the  defective  capillary  reflux  and  high  blood  pressaK^ 
produces,  as  pointed  out»  in  chapter  xiv. ;  and  not  only  acids,  ^ 
any  drug  (and  there  are  many  of  them)  that  interferes  wiih  ^ 
solubility  of  uric  acid  in  the  blood  will  do  the  same  thing. 

Sir  T.  Lauder  Brunton  speaks*  of  cases  in  which  both  i^- 
matism  and  endocarditis  have  been  produced  by  injecting  acids  u:* 
the  blood,  and  he  also  mentions  an  instance  in  which  drinking  ^ 
red  wine  of  Southern  Europe  appeared  to  keep  up  a  lumbago  i^ 
which  he  was  suffering,  and  that  it  had  often  acted  similaHy 
other  cases.  With  regard  to  endocarditis,  he  refers  to  a  thesis  ^ 
the  degree  of  M.D.  in  the  University  of  Edinburgh,  presentoi  - 
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Dr.  J.  A.  MacDougall  in  1865,  and  says  that  he  was  able,  by 
injecting  phosphoric  acid  into  the  blood,  '<  to  produce  undoubted 
evidence  of  endocarditis.*' 

Coming  a  few  years  after  these  remarks  of  Sir  T.  Lauder 
Brunton's  were  made,  the  following  case  startled  me  greatly,  and 
made  me  fear  that  1  had  inadvertently  caused  both  rheumatism 
and  endocarditis. 

M.  J.,  aged  30,  was  suffering  from  phthisis  of  the  left  lung.  In 
March,  1894,  he  had  some  fresh  signs  of  consolidation  at  the  left 
base,  with  a  temperature  of  102**  F.  After  a  few  days  in  bed  the 
temperature  began  to  come  slowly  down,  and  on  March  9,  as  his 
appetite  was  bad  and  he  was  a  good  deal  pulled  down  by  night 
sweats,  I  gave  a  mixture  containing  some  nitro-hydrocbloric  acid 
and  a  few  minims  of  liq^  strychninee.  On  March  10  he  complained 
of  pain  and  tenderness  about  the  left  shoulder-joint,  increased  by 
movement  of  the  limb ;  the  temperature  had  risen  very  decidedly, 
and  on  listening  over  the  apex  of  the  heart  I  found  a  distinct 
systolic  murmur  which  was  not  present  before.  I  at  once  stopped 
the  mixture  and  gave  salicylate  of  soda  in  its  place,  and  on  March 
11  the  temperature  was  lower  and  the  pain  in  the  shoulder  had 
gone ;  but  the  murmur  remained,  and  though  I  saw  him  from  time 
to  time  for  six  months  after  this,  it  never  completely  disappeared.  I 
have  no  doubt  that  I  thus  caused  some  arthritis,  and,  I  fear,  some 
endocarditis  as  well. 

Since  this  I  have  several  times  seen  an  arthrids  of  a  neighbouring 
joint  (the  shoulder)  supervene  on  a  gout  of  the  respiratory  fibrous 
tissues,  such  as  is  described  in  fig.  74,  and  others  have  recorded 
similar  experiences,  as  shown  in  chapter  ix. ;  and  such  a  metastasis 
is  'often  a  good  sign,  for  as  the  arthritis  gets  worse  the  irritation 
of  the  more  important  respiratory  tissues  will  diminish. 

J.  B.,  aged  7,  suffering  from  chorea,  was  admitted  into  the 
Eoyal  Waterloo  Hospital,  October  29,  1894.  Temperature  on 
admission  99*6°  F.,  pulse  80  to  90.  I  examined  the  heart,  and, 
finding  no  murmurs,  put  her  on  a  mixture  containing  nixv.  of  liq. 
arsenicalis,  to  be  taken  three  times  a  day.  On  October  30  the 
temperature  was  nearly  normal,  on  October  31  it  rose  to  100°  F. 
in  the  evening,  on  November  1  to  100-6°  F.,  and  on  November  2  to 
100*4°  F.  in  the  evening.  It  then  kept  between  99°  F.  and  100°  F., 
but  on  November  6  the  pulse  had  risen  to  140  and  above,  and  it 
remained  quick  for  some  time.  The  arsenic  was  left  off.  On 
November  7  the  highest  temperature  was  99*8°  F.,  and  liquor 
arsenicalis  nxiii.  was  given  three  times  a  day.    Qn  November  8  the 
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highest  temperature  was  99-8*'  F.,  on  November  9,  98-8°  F.  From 
this  the  temperature  remained  just  about  99*^  F.  until  November  21, 
when  the  arsenic  was  left  ofif  altogether.  On  November  22  a  wdl- 
marked  post-systolic  murmur  was  observed  at  the  apex.  From 
this  onward  the  temperature  kept  about  99°  F.,  rising  to  100°  F.oi 
December  14  and  100-6®  on  December  18.  By  this  time  thechorei, 
which  had  improved  markedly  on  the  large  dose  of  arsenic  given  it 
first  and  more  slowly  afterwards,  was  gone.  She  was  allowed  to 
get  up,  and  on  December  27  she  went  home,  the  murmur  at  the 
apex  remaining  well  marked  to  the  last. 

I  should  say  that  Dr.  Huntley,  our  very  able  resident  medicii 
officer,  believed  that  there  was  a  slight  systolic  murmur  at  the  apes 
from  the  first ;  but  that  it  became  more  marked  while  under  obser 
vation.  It  is  certain,  however,  that  I  heard  no  murmur  on  admissioo, 
for  my  rule  is  not  to  give  arsenic,  and  certainly  not  the  large  dose  I 
gave  in  this  case,  if  there  is  any  sign  of  endocarditis  (see  remaib 
on  the  causation  of  chorea,  further  on). 

The  fairly  marked  rise  of  temperature  under  the  arsenic,  and  ita 
fail  later  when  it  was  reduced  and  left  off,  point  to  some  infiaiD' 
matory  trouble  in  the  body,  and  there  was  no  evidence  of  any  except 
in  th^  heart ;  then  the  idarked  rise  in  the  pulse  rate  about  Noveoi' 
ber  6  may  be  taken  as  pointing  to  some  fresh  heart  trouble. 

A.  S.,'aged  7,  was  admitted  into  the  Metropolitan  Hospital  en 
February  12,  1895,  suffering  from  broncho-pneumonia,  coming  on 
pretty  suddenly,  with  headache  and  shivering.  The  tempemtnre 
on  admission  was  104°  F.,  but  it  at  once  began  to  slope  downwardi 
touching  normal  on  the  evening  of  February  16.  On  February  17  H 
rose  slightly  above  100°  F.  in  the  afternoon  and  evening,  but  froo 
that  up  to  February  20  it  kept  between  normal  and  100°  F.  On 
admission  dyspncea  was  the  most  obvious  sign,  and  percussion  w 
altered  over  several  portions  of  the  left  lung,  but  a  few  days  ]»^ 
there  were  more  obvious  signs  of  consolidation  at  both  bases  {^ 
this  a  gouty  or  rheumatic  inflammation  of  the  respiratory  fibroos 
tissues  causing  broncho- pneumonia  ?  and  was  the  subsequent  endo- 
carditis a  mere  spreading  of  this  trouble  ?  See  chapter  ix.).  T^ 
was  no  murmur  over  the  heart  and  no  increase  of  dulness.  On 
February  20,  after  the  temperature  had  been  at  100°  F.  or  below  H 
for  four  days,  a  systolic  murmur  was  noticed  at  the  apex  of  the 
heart,  and  the  cardiac  dulness  was  also  found  to  be  a  little  increase] 
to  the  right.  The  temperature  now  continued  for  some  time  between 
98°  F.  and  100°  F. ;  on  February  28  it  became  subnormal,  making, 
however,  daily  excursions  from  96°  F.  to  98^  F.     On  March  6  tf 
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became  more  steady  and  kept  nearer  the  normal,  but  occasionally 
ran  np  to  100°  F.  On  March  9  the  systolic  murmur  was  still  heard 
at  the  apex,  and. reduplication  of  the  second  sound  at  the  left  base. 
On  March  13  I  gave,  three  times  a  day,  a  mixture  containing 
tincture  of  digitalis  ntiiss,  dilute  sulphuric  acid  rrtv.,  and  some 
glycerine.  I  gave  this  because  I  was  not  very  certain  whether 
the  slightly  raised  temperature  and  the  apex  murmur  meant  endo- 
carditis or  not ;  and,  on  the  other  hand,  if  the  murmur  was  merely 
due  to  dilatation,  the  digitalis  might  be  of  some  use.  As  there  was 
some  doubt,  however,  I  told  the  house  physician  to  stop  the  drugs 
at  once  if  the  temperature  rose.  Fig.  69  shows  the  efifects  produced, 
and  in  it  we  see  that  on  March  12  the  temperature  ran  from  normal 
In  the  morning  to  98*8°  F.  in  the  evening. 

On  the  13th  the  mist,  digitalis  acida  was  given,  and  the  evening 
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Fig.  69. — Tbmpebatubb  Chart  of  Bhbumatic  Endocabditis  showing  thb 

Gausb  and  Cube. 

temperature  rose  to  gg-e""  F.,  on  the  14th  to  100^  F.,  and  on  the 
15th  to  100-2°  F.,  and  on  the  16th  and  17th  it  touched  101°  F.  three 
times,  and  was  never  below  100^  F. 

On  the  ISiih  the  mixture  was  left  off,  and  though  the  temperature 
again  rose  to  101°  F.  that  night,  it  was  only  97°  F.  next  morning, 
and  during  the  following  days  never  quite  reached  100°  F.  The 
cause  being  removed  the  effect  began  to  diminish  and  disappear;  but 
to  aid  and  quicken  its  disappearance  some  salicylate  was  given  on 
the  20tb,  and  on  the  22nd  and  23rd  the  temperature  began  a  further 
steady  fall. 

If  there  had  been  any  arthritis  I  should  have  said  the  tempera- 
ture was  due  to  that,  for  it  rose  on  the  administration  of  drugs 
48 
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whioh  would  have  made  arthritis  worse,  it  fell  when  these  dngs 
were  left  off,  and  went  down  still  further  when  salicyl&ies  let 
given.  There  was,  however,  no  sign  of  arthritis,  but  there  were 
signs  of  its  nearest  relation — endocarditis.  The  systolic  mvms 
remains  and  is  now  more  distinct  than  before,  and  can  be  heard 
outwards  in  the  axilla.  The  rest  of  the  history  is  uneventful ;  the 
temperature  during  April  and  up  to  his  discharge  on  May  8  h^ 
between  98°  F.  and  100°  F.  The  systolic  murmur  continued,  v^ 
on  April  3  the  whole  of  the  first  sound  was  replaced  by  a  mumin 

I  have  little  doubt,  that  we  had  here  to  deal  with  an  endocar- 
ditis, originating,  as  I  have  suggested,  in  the  great  strain,  whkk 
falling  temperature  and  its  consequent  rising  blood  pressure  p^^ 
upon  the  valves  of  the  left  side  of  the  heart  (post-febrile  ooUsm)* 
about  February  16  and  17),  or  as  part  of  an  inflammatioD  d 
fibrous  tissues  which  was  due  to  urates  from  the  first ;  tb&t  tl^s 
went  smouldering  on  for  some  time,  accounting  for  the  irregol« 
temperature  which  followed  convalescence,  and  then  blazed  op 
again  at  once  on  the  acid  and  digitalis  mixture,  for  the  d\^^ 
not  only  put  extra  pressure  and  strain  on  the  valves  of  the  1^ 
side,  but  the  sulphuric  acid  very  probably  precipitated  some  be^ 
urate  upon  them. 

The  temperature  fell  at  once  when  these  drugs  were  left  off*  *^ 
became  still  more  steady  when  salicylates  were  given,  but  the  locil 
irritation  went  on  smouldering  as  before,  though  before  he  went  ooi 
his  temperature  had  been  practically  normal  for  a  few  days. 

This  chronic  irritation  of  fibrous  tissues  with  little  or  no  fever  ^ 
may  remark  in  passing)  is  exactly  the  condition  in  which  salicyh** 
will  not  completely  cure,  but  in  which  auric-acid-free  diet  may  t* 
expected  in  the  course  of  a  few  months  to  completely  extinguish  ^ 
smouldering  disease,  a  disease  which  under  ordinary  diet  is  p^ 
tically  certain  to  go  on  for  years  with  slowly  increasing  lesioM  ^ 
death  ends  the  scene.  Indeed,  it  must  be  evident  that  while  vst^ 
and  xanthins  are  being  constantly  poured  in  day  after  day  in  ^ 
food,  neither  salicylates  nor  anything  else  can  keep  the  tissues  ec^ 
pletely  clear  of  them. 

If  anyone  were  to  say  to  me  this  was  rheumatic  endocarditis  ^ 
to  a  microbe,  I  should  only  require  to  ask  him  one  question,  vix 
How,  then,  did  the  digitalis  and  sulphuric  acid  affect  the  micros 
and  cause  the  rise  of  temperature  ?  or  how  was  it  that  the  aminoB* 
of  the  older  experimenters  did  not  overcome  the  microbe,  ^ 
their  potash  and  soda  did  ?  The  answer  to  the  one  question  is  ^ 
answer  to  the  other ;   all  the  drugs  mentioned  acted  on  the  so^ 
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bility  of  uric  acid,  and  the  microbe,  if  present,  was  of  no  con- 
sequence except  as  a  possible  precipitating  agent. 

For  comparison  with  fig.  69  I  will  now  give  fig.  70,  the  tempera- 
ture chart  of  a  patient,  Amelia  M.  J.,  aged  21,  admitted  into  the 
Boyal  Waterloo  Hospital  in  March,  1897. 

Her  history  showed  that  she  had  diphtheria  badly  in  1895  and 
rheumatic  fever  in  November,  1896,  being  seriously  ill  and  in  bad 
health  ever  since. 

Examination  of  her  chest  showed  obvious  hypertrophy  and  dila- 
tation of  the  heart,  with  well-marked  evidence  of  mitral  disease  and 
some  doubtful  evidence  of  trouble  at  the  aortic  orifice  also. 
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Fio.  70. — Tbmfbbatubb  Ghabt  of  Bhbumatic  Endooabditis,  Anotheb  Case. 

Her  temperature  on  admission  was  97*6^  F.  and  her  pulse  114, 
decidedly  irregular  both  in  time  and  force. 

As  the  temperature  remained  subnormal  on  the  day  of  admission 
and  on  the  fbllowing  day,  I  ventured,  on  March  29,  to  give  her  some 
nux  vomica  and  digitalis,  for  which  there  were  all  the  usual  indica- 
tions, these  being  added  to  the  mist,  ferri  et  am.  cit.  of  the  hospital. 

We  had,  then,  in  this  mixture  three  drugs  which  would  tend  to 
retain  uric  acid  in  the  tissues  and  make  arthritis  worse,  namely,  the 
iron,  the  ammonium  and  the  nux  vomica ;  and  the  digitalis  would 
probably  raise  the  blood  pressure  and  put  some  little  extra  strain 
and  tension  on  the  valve  structures  of  the  left  side. 
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There  was  no  previous  sign  of  endocarditis,  for  the  temporatare 
was  subnormal  and  the  pulse  was  quick,  and  gave  all  signs  of  heui 
failure ;  and  though  the  rheumatic  history  was  recent,  the  fires  of 
inflammation  seemed  to  have  quite  died  out. 

It  was,  therefore,  a  surprise  to  me  to  find  that  on  the  evening  of 
March  30  the  temperature  rose  to  98*8°  F.  and  on  the  evening  d 
the  3l8t  to  dd'^"  F.  Accordingly,  on  April  1  I  stopped  the  mist 
of  March  29  and  gave  salicylate  every  six  hours. 

The  temperature  rose  that  evening  to  100*4°  F.,  as  the  salioyiate 
had  not  had  time  to  come  into  action,  but  fell  next  morning  to 
97.40  p^  ^Q  j  never  rose  again  above  normal. 

I  have  here,  again,  no  doubt  that  the  drugs  given  relighted  & 
smouldering  rheumatism  of  the  heart  valves,  -  an  endocarditii 
which,  owing  to  the  serious  valve  lesions  and  the  depression 
produced  by  very  defective  circulation,  had  previously  given  bat 
little  sign  in  the  temperature  chart. 

These  figures  seem  to  speak  for  themselves  and  demonstrale  the 
causation  of  a  relapse  of  endocarditis  by  drugs  which  clear  the  blood 
of  uric  acid  at  the  same  time  that  they  put  pressure  and  strain  os 
the  fibrous  tissues  involved. 

And  I  should  take  this  view  of  the  matter  even  if  I  did  not 
already  know  that  I  can  produce  a  relapse  of  arthritis  in  anyone 
who  has  previously  suffered  from  it  with  these  drugs  or  with  otfaen 
which  act  in  the  same*  way. 

While  speaking  of  these  cases  I  will  mention  the  saggestion  of 
my  friend,  Dr.  Theodore  Fisher,  in  a  most  interesting  article  {LoMeeL 
1896,  vol.  ii.,  p.  170),  that  Dr.  Gaton's  treatment,  by  rest  and  iodidea. 
with  salicylates  and  local  blisters,  of  which  I  shall  speak  farther  on, 
cures  such  cases,  because  forty  days  rest  in  bed  allows  dilated  haszts 
to  recover  themselves. 

In  the  case  of  which  the  temperature  is  given  in  fig.  69  rest 
in  bed  for  nearly  three  weeks  produced  no  obvious  effect  on  tbe 
heart's  condition  and  the  administration  of  drugs  that  would  pnAh- 
ably  have  done  good  for  a  dilated  heart,  but  which  would  fasTt 
caused  arthritis  in  anyone  who  had  previously  suffered,  at  once  ssbS 
the  temperature  up  and  probably  aggravated  the  heart  lesion. 

Where  there  is  difficulty  in  the  diagnosis  between  dilated  heait 
and  endocarditis,  perhaps  standing,  as  in  the  case  of  A.  S.,  entire^ 
alone  and  apart  from  any  arthritis,  I  suggest  that  some  of  the  dimp 
used  in  these  two  cases  (figs.  69  and  70)  should  be  given,  for  if  «e 
have  to  deal  with  a  dilated  heart  its  condition  should  improve  oader 
this  treatment  and  the  temperature  should  remain  steady ;  while  r 
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there  is  recent  smouldering  endocarditis,  the  temperature  will  at 
once  run  up  as  in  these  figures,  and  its  careful  treatment  with 
salicylates  followed  by  diet  is  indicated.  I  may  say  also  in  this 
connection  that  I  cannot  agree  with  the  remark  of  Jaccoud  {British 
Medical  Journal,  Epitome,  November  28, 1896,  p,  88)  that  salicylates 
are  oontraindioated  in  rheumatism  with  visceral  lesions,  that  is,  if 
these  include  endocarditis. 

I  should  acknowledge  that  severe  visceral  lesions,  by  upsetting 
the  natrition  and  metabolism  of  the  whole  body,  often  produce 
conditions  which  are  unfavourable  to  the  best  action  of  salicylates, 
to  which  I  shall  have  to  refer  when  speaking  of  fig.  71 ;  but  I  am 
decidedly  of  opinion  that  in  conditions  of  acute  endocarditis,  such 
as  we  are  probably  dealing  with  in  figs.  69  and  70,  there  is  no  better 
drug  than  a  salicylate,  which,  if  it  cannot  be  taken  by  mouth,  should 
be  applied  to  the  skin  as  salicylate  of  methyl. 

In  chronic  endocarditis  without  rise  of  temperature,  these  drugs, 
just  as  in  chronic  arthritis,  are  of  comparatively  little  use ;  and  here 
diet  will,  I  believe,  be  found  to  yield  more  and  more  frequently,  the 
oftener  it  is  resorted  to,  the  most  satisfatory  results. 

L.  G.,  aged  45,  was  admitted  into  the  Metropolitan  Hospital  on 
January  22,  1891,  suffering  from  gout  in  the  fingers  of  the  right 
hand.     He  had  gout  first  in  toes  and  instep  in  1882,  and  since  that 
in  the  fingers,  toes,  ankles,  or  knees.    The  pain  and  swelling  in  the 
fingers,  which  were  swollen,  tense,  and  shining,  began  two  days 
before.     Temperature  on  adinission  101°  F.,  rose  at  night  to  102°  F. 
He  was  given  a  mixture  containing  gr.  xx.  of  salicylate  of  sodium 
four  times  a  day.    On  January  24,  the  pain  in   the  fingers  had 
ceased.    The  temperature  fell  in  the  evening  to  99-6®  F.    After  this 
he  went  on  well,  and  the  salicylate  was  left  off  on  February  7.    On 
February  9  and  10  he  suffered  from  pain  due  to  an  alveolar  abscess. 
On  February  11  the  temperature  rose  at  night,  and  there  was  some 
return  of  the  gout  in  the  fingers  and  in  the  bursa  of  the  olecranon 
process  on  the  left  side.  •  On  the  morning  of  February  12  the  tem- 
perature was  100*4°  F. ;  the  teeth  stumps  were  extracted  and  some 
salicylate  given  again,  and  the  temperature  soon  fell  to  normal  and 
the  pain  went. 

Note  the  speedy  relief  of  gout  by  a  salicylate  ;  in  my  experience 
it  relieves  all  arthritis  due  to  uric  acid,  provided  that  it  is  fairly 
acute,  which  means  that  the  alkalinity  of  the  blood  is  low. 

I  have  already  mentioned  the  case  of  a  boy  where  similar  teeth 
trouble  brought  about  a  relapse  of  acute  rheumatism ;  and  I  have 
also  seen  a  case  where  the  fever  of  an  attack  of  pneumonia  produced 
a  relapse  of  gout  in  a  patient  who  had  had  previous  attacks. 
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E.  S.,  aged  36,  admitted  into  the  Metropolitan  Hospital  oo 
December  31,  1894,  safifering  from  acute  rheomatism ;  had  beeo 
confined  nine  weeks  before.  The  pains  began  three  wedLS  bdoR 
admission,  first  in  the  head  and  then  in  the  limbs,  shoulders,  kneefi, 
wrists  and  elbows  in  that  order.  The  joints  were  all  very  tender. 
The  temperature  was  102®  F.  She  was  given  a  mixture  containing 
salicylate  of  sodium  gr.  xv.  and  bicarbonate  of  potassium  gr.  z.,  to 
be  taken  at  first  every  two  hours.  On  January  2  the  temporatoR 
was  100°  F.,  but  the  joints  were  still  tender.  The  bioarbonale  ol 
potassium  was  omitted  hrom  the  mixture.  The  temperature  ran  ^ 
that  night  to  102*8°  F.  (the  highest  it  had  been  since  admission),  ami 
there  was  a  sharp  return  of  all  the  pains.  It  fell  to  100°  F.  the 
following  morning,  soon  went  down  to  normal,  and  never  rose  again. 

Now  what  was  the  meaning  of  this  sharp  and  sudden  rebpie 
when  the  drugs  were  altered?  Was  it  due  to  the  untaooable 
microbe?  I  believe  it  was  simply  and  solely  a  matter  of  the 
solubility  of  uric  acid,  for  I  have  observed  the  same  thing  bete 
under  similar  conditions. 

Some  years  ago  I  had  under  my  care  a  patient  suffering  fros 
subacute  Bright's  disease  whom  on  admission  I  had  put  on  > 
mixture  containing  citrate  of  potassium.  After  she  had  been  cd 
this  for  several  days  she  got  some  pain  and  swelling  in  se^enl 
joints,  so  I  stopped  the  potash  salt  and  put  her  on  salicyUte  of 
sodium,  and  in  a  few  days  her  pains  were  very  much  better  and  tbe 
salicylate  was  therefore  left  off  and  the  potash  mixture  resumed: 
here  again,  just  as  in  the  case  of  E.  S.,  there  was  a  sharp  btf 
temporary  return  of  all  the  joint  pains  as  the  result  of  the  chaop 
of  drugs. 

It  seems,  then,  that  when  arthritic  pains  are  being  relieved  by 
a  salicylate,  it  will  make  them  worse  to  add  potash,  and  conveneiy 
when  arthritic  pains  are  being  relieved  by  potash,  it  will  do  hais 
to  add  a  salicylate.  My  own  personal  experience  quite  bean  tte 
out,  for  when  some  years  ago  I  had  my  uric  acid  under  less  perfect 
and  complete  control  than  at  present,  I  used  occasionally  afiff 
severe  exercise  in  hot  weather  to  get  some  pain  and  stiffiiess  in  ^ 
fascia  either  of  the  neck  or  the  lumbar  region ;  and  I  often  fooac 
that  these  troubles  were  completely  removed  by  a  few  doees  d 
salicylate  of  sodium,  so  long  as  I  kept  quiet  and  cool  in  the  hoQff 
in  the  morning ;  but  if  in  the  afternoon  I  went  out  and  got  (ffft 
heated,  still  continuing  the  salicylate,  my  pains  returned,  and  were 
worse — ^perhaps  much  worse — than  if  I  had  taken  nothing. 

Now  what  is  the  effect  of  going  out  and  getting  hot  ?    It  ^ 
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been  shown  by  Sir  A.  Garrod  and  myself  that  it  produces  a  fall  in 
the  hourly  excretion  of  acid  in  the  urine ;  say  the  hourly  excretion 
of  acid  in  any  individual  is  equal  to  3  gr.  of  oxalic  acid,  then  going 
out  and  getting  very  hot  will,  other  things  being  equal,  reduce  it  to 
1^  gr.  or  2  gr.  in  the  following  hours ;  that  is  to  say,  getting  hot 
is  equivalent  to  a  dose  of  alkali. 

But  we  have  already  seen  that  alkalies  and  salicylates  do  not 
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Fio.  71.— -Eppbcts  on  Exobbtion  of  Ubic  Acid  of  giving  Bicabbonatb 
OF  Sodium  with  Salioye^te  of  Sodium. 


pull  well  together,  and  we  know  that  uric  acid  may  be  excreted 
in  excess  under  alkali  or  under  salicylate,  and  it  must  be  extremely 
annoying  to  preconceived  opinions  that  giving  the  two  together  does 
not  produce  the  best  effect  of  all ;  but  unfortunately  it  does  not,  as 
can  be  proved  by  experiment. 

Fig.  71  shows  the  effect  of  taking  in  physiological  conditions  a 
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mixture  of  salicylate  and  bicarbonate  of  sodiom,  and  before  prooeed- 
ing  to  describe  it  I  must  point  out  that  in  all  ordinary  curves  d 
excretion  under  salicylates,  the  drugs  being  continued  day  after  day 
in  the  same  dose,  the  excretion  of  uric  acid  rises  to  lis  highest  point 
on  the  first  or  second  day  that  the  drug  is  taken,  and  after  \iak 
however  long  the  drug  may  be  continued,  it  will  never  again  rise  to 
the  same  height  (see  fig.  B). 

But  in  fig.  71  we  see  that  the  excretion  of  uric  acid  under  saB- 
cylate  of  sodium  rose  to  19  gr.  on  April  9,  fell  to  17J  gr.  on  the  Itii 
and  rose  again  to  19  gr.  on  the  5th ;  we  have  here,  then,  an  excieto 
which  is  quite  different  from  that  of  the  ordinary  excretion  ol  ois 
acid  under  salicylates. 

On  April  2  no  drugs  were  taken,  acidity  stood  at  65  gr.  of  oxifie 
acid,  and  uric  acid  exceeded  its  usual  relation  to  urea  in  fomuUko 
by  some  3  gr. 

On  April  3,  15  gr.  of  salicylate  of  soda  were  taken  three  times  i 
day ;  acidity  remained  at  65  gr.  of  oxalic  acid  and  uric  acid  rose  to 
19  gr.,  or  8^  gr.  above  urea. 

On  the  4th  the  same  dose  of  salicylate  was  taken  and  gr.  xx.  d 
bicarbonate  of  sodium  were  added  to  each  dose. 

Acidity  fell  to  61  gr.  and  uric  acid  fell  to  17J  gr. 

This  might  be  but  the  ordinary  curve  of  excretion  under  saS- 
cylate,  in  which  case  uric  acid  might  be  expected  to  fall  still  faiths 
on  the  5th. 

On  the  5th  the  same  dose  of  salicylate  is  taken,  but  the  bictt- 
bonate  of  sodium  is  left  out,  and  with  this  uric  acid  does  doi 
fall ;  on  the  contrary  it  rises  to  19  gr.,  the  same  height  as  oc 
the  3rd. 

On  the  6th  no  drugs  were  taken,  and  the  natural  result  is  thsi 
uric  acid  falls  down  considerably  below  urea,  which  has  been  riaa^ 
for  some  days. 

It  seems  to  me,  then,  that  there  was  something  on  April  4  wbkk 
interfered  with  the  normal  excretion  of  uric  acid  under  salicylatfls, 
and  that  the  bicarbonate  of  sodium  and  the  fall  of  acidity  it  pco> 
duced,  in  spite  of  a  rise  of  urea,  were  the  cause  of  this,  and  that  d 
from  the  3rd  to  the  5th  salicylate  alone  had  been  taken  we  Bbook 
have  had  on  the  4th  arise  to  20  gr.  or  21  gr.,  and  on  the  6th  a  matkec 
fall  to  15  gr.  or  16  gr. ;  but  as  it  was,  the  amount  of  urate  held  bac^ 
on  the  4th  enabled  the  excretion  to  rise  to  19  gr.  again  on  the  5th. 

I  conclude  that  the  mixture  of  salicylate  and  bicarbonate  cf 
sodium  is  unfavourable  to  the  solution  of  uric  add,  and  prodneeb 
less  excretion  than  the  same  dose  of  salicylate  given  alone. 
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I  have  previously  referred  to  the  chemical  composition  of  salicyl. 
uric  acid  and  to  what  is  known  about  its  solubility,  and  have 
suggested  that  this  might  be  found  to  explain  the  result,  but  clini- 
cally the  facts  are  of  far  more  importance  to  us  than  their,  chemical 
explanation. 

Now  it  is  well  known  that  salicyli'c  acid  compounds  act  best  in 
acute  arthritis,  and  better  the  more  acute  the  case  and  the  higher 
the  temperature ;  and  it  is  a  matter  of  the  most  simple  observation 
that  the  higher  the  temperature  the  higher  the  acidity  of  the  urine, 
the  greater  the  hourly  .excretion  of  acid,  and  the  less  the  alkalinity 
of  the  blood ;  therefore  salicylates  act  well  when  the  alkalmity  of 
the  blood  is  low. 

It  is  further  known  that  in  subacute  cases  with  but  little  rise  of 
temperature  salicylates  act  less  satisfactorily,  and  I  have  pointed  out 
that  in  such  cases  their  activity  may  be  increased  by  giving  them 
along  with  substances  which  raise  the  acidity  or  in  alternate  doses 
with  an  acid;  therefore  salicylates  act  badly  when  the  alkalinity  of 
the  blood  is  high  or  undiminished. 

It  appears,  then,  that  uric  acid  in  the  blood  may  be  in  solution 
either  with  a  salicylate  or  with  an  alkali  (potash  or  soda),  but  it 
cannot  be  in  solution  with  both  at  one  and  the  same  time ;  and  that 
if  it  is  in  solution  with  an  alkali  and  a  saUcylate  is  added  this  will 
diminish  the  alkalinity  and  hinder  the  solubility  of  uric  acid  under 
an  alkali ;  but  until  the  alkalinity  has  been  very  greatly  reduced  the 
uric  acid  will  not  pass  into  solution  as  salicyluric  acid,  that  is  to 
say,  between  the  two  drugs  there  is  a  dead  point  at  which  the  uric 
acid  is  not  in  combination  with  either,  but  is  rendered  insoluble,  and 
driven  out  of  the  blood  into  the  fibrous  tissues  of  the  joints  or  fascia, 
producing  a  relapse  of  the  gout  or  rheumatism  and  a  rise  of  tem- 
perature. If  the  salicylate  is  continued  the  alkalinity  falls  still 
further,  and  then  salicyluric  acid  is  formed  and  got  into  solution ; 
the  uric  acid  passes  freely  in  this  form  from  the  joints  into  the  blood, 
the  temperature  falls,  and  the  pains  subside  once  more  (see  also 
uric  acid  filter  experiments,  chapter  v.). 

Now,  what  occurred  in  the  case  of  E.  S.  was  that  she  was  being 
given  a  considerable  amount  of  potash  along  with  some  salicylate 
and  her  urates  were  got  into  solution  with  potash  and  little  or  not  at 
all  with  salicylate ;  but  when  the  potash  was  left  off  the  alkalinity 
felly  the  potash  lost  its  hold  over  the  urates  before  the  salicylate 
gained  it,  and  the  urates  were  for  a  time  driven  out  of  solution  into 
the  joints  and  fibrous  tissues,  producing  a  sudden  relapse  of  all  her 
pains  and  a  temperature  of  102*8^  F. ;  later  on,  the  salicylates  had  it 
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all  their  own  way,  and  there  was  no  further  joint  imtation  or  rise 
of  temperature.  This  shows  that  salicylates  control  the  pain&ni 
temperature  of  arthritis  simply  hy  eliminating  uric  acid ;  if  anythio^ 
prevents  their  eliminating  uric  acid  the  pains  promptly  retorn,  tui 
the  temperature  rises  in  spite  of  them. 

I  have  been  told  a  fact  of  great  interest  in  this  connectioQ  br 
Dr.  W.  Goodson,  of  Stratford,  E.,  namely,  that  his  stock  miztoieof 
salicylate  always  used  to  contain  bicarbonate  of  potash,  but  aae  day 
the  potash  salt  ran  short  and  acetate  of  ammonium  was  put  in  ite 
place,  and  this  has  been  continued  ever  since,  as  it  was  soon  foond 
that  the  effects  of  the  mixture  in  curing  rheumatism  were  greatly 
increased.  A  little  later  Dr.  Goodson  came  on  this  book  and  there 
saw  the  probable  explanation  of  what  he  had  observed. 

I  may  ulso  mention  that  I  have  been  told  of  a  practitiooff  ^ 
India  who  refuses  to  consider  as  rheumatism  much  of  the  arthrit^ 
he  sees  there,  because  salicylates  do  not  relieve  it ;  but  this,  if  I  us 
right,  is  exactly  what  I  should  expect,  for  salicylates  will  not  reliew 
rheumatism  even  in  this  country  when  the  weather  is  very  hot  vi 
causes  much  perspiration,  and  Professor  Latham  has  remirb^ 
{Medical  Magazitie,  March,  1895)  that  salicylates  act  best  when  ^ 
patients  are  kept  cool  (see  also  article  by  the  author  on  "  Gout  vi^ 
Rheumatism ''  in  the  Medical  Annual,  1897).  And  Dr.  Drumiaoci 
of  Talawakelle,  Ceylon,  writes  to  me  :  "I  find  salicylate  of  soda  oc: 
here  in  the  tropics  not  so  good  as  you  find  it  at  home." 

The  fact  that  salicylates  fail  to  relieve  arthritis  in  a  hot  climates 
no  proof  that  the  arthritis  in  question  is  not  rheumatism  or  not  d* 
to  uric  acid,  but  merely  shows  that  the  practitioner  who  would  dn* 
such  a  conclusion  is  ignorant  of  the  modus  operandi  of  salicylases- 
and  the  chemistry  and  physiology  that  condition  it. 

To  feel  joints  and  tissues  becoming  painful  and  stiff  as  tb( 
external  temperature  rises  when  salicylates  are  in  circalation,  ti^ 
the  same  tissues  becoming  supple  and  painless  as  they  are  expo«^ 
to  a  cold  wind  or  otherwise  uncovered,  is  a  revelation  in  the  p^^ 
logy  of  rheumatism  to  these  who  have  experienced  it. 

Not  only  are  those  on •  salicylates  immune  to  the  evil  effects:- 
cold,  such  as  arthritis,  myalgia,  or  catarrh,  but  cold  actually  doe^ 
good,  and  heat,  far  from  doing  good,  does  marked  harm. 

I  have  looked  in  vain  for  any  explanation  of  these  facts  and  tks- 
possible  relation  to  microbic  action  in  the  writings  of  other  obseners 
and  I  believe  that  the  only  explanation  lies  in  the  effects  of  ao^ 
and  alkalies,  and  so  of  heat  and  cold,  on  the  solubility  of  the  o^ 
pound  which  glycocine  forms  with  salicylates  (see  fig.  8). 
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My  opinion  was  also  asked  by  Dr.  Osburn  Go  wen,  of  Thornton, 
Eaglehawk,  Victoria,  as  to  the  causation  of  an  arthritis  in  a  case 
which  he  published  in  the  Inter-Colonial  Medical  Journal,  March  20, 
1900,  p.  160,  under  the  heading  "  Case  of  Puerperal  Infection,  pre- 
senting some  unusual  features." 

On  p.  165  the  record  is  as  follows :  Patient  aged  29  years, 
primipara.  On  the  twenty-sixth  day  of  illness  *'  complains  of  pains 
in  knuckles.  9.45  p.m. :  Temperature  104*7**  F.,  the  highest  during 
the  illness ;  pulse  140.  Ordered  salicylate  mixture  and  hot  pack 
and  she  perspired  profusely  and  slept  well. 

"  Thence  ensued  what  Dr.  Peebles,  who  saw  her  with  me  next 
day,  agreed  was  a  genuine  polyarthritis  rheumatica,  affecting  prac- 
tically every  joint  in  the  body,  including  even  the  vertebral  and 
maxillary  articulations." 

The  further  history  shows  that  there  was  no  suppuration  in  any 
joint,  that  resolution  was  rapid,  and  temperature  fell  to  normal  in 
five  days  in  spite  of  an  invasion  of  the  endocardium  and  the  pro- 
duction of  a  mitral  murmur. 

Now,  there  can  be  no  difficulty  in  reading  the  full  sequence  of 
causation  in  this  case  after  what  I  have  just  been  saying,  and  I 
gave  it  as  my  opinion  that  it  was  without  doubt  a  polyarthritis 
rheumatica,  due  to  the  occurrence  of  the  dead  point  between  sali- 
cylates and  alkalies. 

The  alkali  was  provided  by  the  hot  pack  and  profuse  perspiration, 
the  salicylate  was  given  in  a  mixture. 

On  the  morning  of  the  twenty-seventh  day  the  urates  in  the 
blood  were  not  in  solution  with  alkali  because  the  salicylate  pre- 
vented that,  they  were  not  in  solution  with  salicylate  because 
alkali  prevented  that;  they  were  therefore  not  in  solution  at  all, 
but  were  driven  violently  out  of  the  blood  into  all  the  fibrous  tissues 
of  the  body,  and  .the  acute  general  arthritis  and  endocarditis  were 
the  results  of  this. 

Later  one  of  the  combatants  got  the  best  of  it,  either  the  salicy- 
late or  the  alkali,  and  then  the  uric  acid  was  eliminated  in  the  urine 
and  all  went  well. 

If  the  blood  had  been  examined  on  the  morning  of  the  twenty- 
seventh  day  few  or  no  granules  would  have  been  found  ;  later 
during  resolution  they  would  again  have  become  numerous. 

And  this  relative  absence  of  uric  acid  from  the  blood  can  be 
produced  even  in  physiology  by  administering  a  small  dose  of  sali- 
cylate during  the  morning  alkaline  tide,  or  at  other  times  in  the 
day  by  administering  salicylates  and  alkalies  together,  and  if  this 
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is  done  when  there  are  considerable  quantities  of  uric  acid  in  the 
blood,  more  or  less  arthritis  will  be  produced,  as  in  the  cases  I  hin 
previously  mentioned,  and  in  my  own  case  in  reference  to  fig.  7i 

But  anyone  can  produce  these  results  more  or  less  maikedh 
according  to  the  amount  of  urate  available  in  the  circobUioe, 
together  with  a  corresponding  fluctuation  in  the  number  of  blooc 
granules  to  be  seen  under  the  microscope,  and  salicylate  of  soda 
with  hot  pack  is  an  almost  infallible  prescription  for  more  or  lee 
arthritis. 

Now,  this  to  my  mind  carries  with  it  the  entire  etidogy  td 
pathology  of  acute  rheumatism,  and  proves  that  it  is  absolnteiy 
dependent  on  the  solubility  of  uric  acid  in  the  blood,  mid  tbi 
microbes  have  at  most  but  a  temporary  and  quite  secondary  infio 
ence,  in  that  they  may  produce  fever  and  rise  of  acidity,  which  s 
one  of  the  conditions  unfavourable  to  the  solubility  of  uric  tdi 
except  when  salicylates  are  in  circulation ;  and  this  very  imporUsi 
exception  furnishes  the  master-key  of  causation. 

On  the  other  hand,  I  have  seen  sahcylates  given  in  Tadocs 
local  and  traumatic  inflammations  and  in  pysBmia,  and  their  effMi 
on  the  pain  and  temperature  was  just  nothing,  because  these  weR 
not  due  to  uric  acid.  Further,  I  have  pointed  out*  that  the  ooe- 
pounds  of  salicin  and  salicylic  acid  are  powerful  in  the  relief  d 
acute  rheumatism  exactly  in  proportion  to  their  power  over  tbe 
solubility  and  excretion  of  uric  acid ;  and  that  those  that  have  lei£ 
power  of  elimination  (such  as  salicin)  must  be  given  in  much  large: 
doses  than  those  (such  as  salicylic  acid)  that  have  most  I^e^ 
aspirin  and  novaspirin  are  more  powerful  than  salicylic  acid,  beeaoi: 
they  are  compounded  with  an  acid  radical  which  aids  solution  (see 
*'  The  Salicylates  in  Diagnosis  and  Treatment,*'  Medical  Beoori 
New  York,  December,  1907).  I  make  bold  to  say  that  every  drs 
that  has  ever  been  used  with  benefit  in  acute  rheumatism  in  tk 
past  and  every  drug  still  to  be  discovered  that  may  be  used  witt 
benefit  in  the  future,  will  be  found  to  do  good  in  direct  proportic 
to  its  power  of  eliminating  uric  acid  in  the  urine. 

For  a  series  of  cases  of  rheumatic  fever  where  salicylates  «eR 
given  quite  wrongly  in  combination  with  local  warmth,  fomenti^^ 
and  poultices,  where  they,  of  course,  failed  to  do  good  and  we;^ 
unjustly  blamed  for  the  failure,  and  where,  most  surprising  of  t^ 
surgery  was  resorted  to  to  effect  a  cure,  see  Lancet,  1903,  vol 
p.  228,  and  for  my  protest  against  the  unjust  blame  of  these 
drugs  see  letter  to  the  Lancet,  1903,  vol.  i.,  p.  398.     Theee  ctfS 


*  Medico-Chirurgical  Transacti<ms,  toI.  Ixxiii.,  p.  297. 
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merely  show  what  we  have  already  demonstrated  above,  that 
salicylates  with  heat  or  alkalies  do  harm  in  arthritis  due  to  uric 
acid.  The  surgeon  who  published  them  makes  the  interesting 
and  by  no  means  improbable  suggestion  that  endocarditis  also  got 
worse  under  his  treatment.  He  said  that  it  was  the  delay  of 
surgical  treatment  that  '<  ruined  "  his  patient's  heart.  I  consider 
that  it  was  the  absolutely  wrong  use  of  a  powerful  drug  which 
produced  this  result.  As  I  point  out  in  my  letter,  salicylates 
properly  given  can  cure  acute  uratic  arthritis  in  thirty-six  hours 
easily;  if  not  properly  given  they  may  kill  by  producing  severe 
arthritis  and  endocarditis.  This  is  the  most  important  point  in 
the  use  of  salicylates,  the  point  which  gives  both  the  correct 
etiology  of  the  disease  (proving  it  to  be  due  to  uric  acid)  and  the 
explanation  of  numberless  failures  in  practice.  And  this  must  be 
my  excuse  for  the  space  I  devote  to  the  subject  here,  and  for  its 
frequent  mention  in  this  volume. 

I  hear  of  similar  misuse  of  these  powerful  drugs  in  many 
directions  and  of  bases  of  arthritis,  which  could  be  cured  easily 
in  two  days,  requiring  in  consequence  ten  to  fourteen  days  of 
treatment. 

I  shall  now  shortly  mention  one  or  two  oases  in  which  a  relapse 
of  chronic  rheumatism  was  produced  by  dnigs  which  cause  precipi- 
tation of  urates. 

T.  P.,  aged  71,  was  admitted  into  the  Metropolitan  Hospital  on 
January  14, 1895,  suffering  from  chronic  rheumatism  (?  gout).  He 
had  had  an  attack  of  sciatica  ten  years  earlier,  and  two  years  later 
arthritis  in  both  hands.  This  he  had  had  off  and  on  ever  since, 
chiefly  in  the  legs,  but  the  hands  were  a  good  deal  distorted  and 
crippled.  He  was  ordered  salicylate  of  sodium  and  given  some 
cod-liver  oil.  He  improved  steadily,  and  was  soon  able  to  walk 
much  better,  and  had  little  or  no  pain.  The  temperature  varied 
from  97^  F.  to  99"*  F.  On  February  5  he  had  some  little  bronchitis, 
the  salicylate  was  stopped,  and  he  was  given  a  mixture  containing 
ammonia  and  senega.  As  the  pain  returned  the  ammonia  mixture 
was  stopped  and  the  salicylate  resumed  on  February  9.  On 
February  13  the  pains  were  distinctly  better,  but  the  salicylate 
was  kept  on,  and,  as  the  previous  dose  was  small,  it  was  increased 
to  gr.  XV.,  and  the  improvement  was  steady  and  continuous.  We 
have  here  only  the  patient's  word  for  it,  as  the  temperature  showed 
nothing,  but  there  was  no  reason  why  he  should  have  complained  of 
more  pain  just  at  the  time  the  drugs  were  altered. 

H.  E.,  aged  66.     This  case,  very  similar  to  the  above,  was  suffer- 
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ing  from  chronio  rheamatism  and  sciatica.  He  was  admitted  imo 
the  Metropolitan  Hospital  on  January  15,  1895.  There  wu  i 
history  of  having  suffered  for  nine  yeajrs.  Pains  were  now  diiefly 
in  left  knee  and  hip.  He  also  was  put  on  salicylate  and  improTed 
considerably.  On  February  23  the  note  says :  '*  Can  get  abott 
better,  and  pain  is,  comparatively  speaking,  gone."  On  M&rch  30 
he  got  some  bronchitis.  The  salicylate  was  stopped,  and  mi& 
senegas  cum  ammonia  ordered.  On  March  26  the  pains  wen 
decidedly  worse  again,  especially  in  the  knee.  He  was  ordered  tc 
have  the  salicylate  mixture  as  well  as  the  ammonia,  and  the  paics 
soon  got  better. 

I  have  already  said  that  urate  of  ammonium  is  one  of  the  dor 
insoluble  urates,  and  that  ammonium  raises  the  acidity  of  the  oziDe 
and  increases  the  hourly  excretion  of  acid.  It  would  therefon 
increase  gouty  or  rheumatic  pains  when  given  alone,  but  would  DOt 
interfere  with  the  action  of  salicylates  ;  on  the  contrary  would  aid  a 
(see  p.  171  and  elsewhere). 

I  could  easily  give  a  number  of  similar  oases ;  indeed,  &  we^ 
never  passes  without  my  seeing  one  or  more  of  them.  Almost  efffj 
time  a  uric  acid  headache  is  cured  some  joint  pains  are  produced, 
and  in  gouty  and  rheumatic  cases  the  well-known  effects  of  chtf^ 
of  weather  can  almost  always  be  translated  into  change  in  tk 
alkalinity  of  the  blood,  secondary  to  the  effects  of  the  weathor  o: 
the  excretion  of  the  skin. 

Thus  a  patient  gives  me  the  following  history  of  an  attack  <i 
gout:  He  lives  in  India  but  occasionally  comes  to  England, ao^ 
after  a  previous  visit  to  England,  where  he  had  been  "  feeding  up^ 
he  felt  the  heat  very  much  in  the  Bed  Sea  on  the  way  out,  and  tb« 
in  Bombay  was  exposed  to  comparatively  cold  March  winds  t^ 
had  a  violent  attack  of  gout.  Can  anything  be  more  simply  aoi 
easily  explained  than  this  history?  We  have  (1)  the  ingestion oi> 
quantity  of  uric  acid,  (2)  its  solution  in  the  blood  (uric  acid  c(^lsni» 
as  the  result  of  heat,  and  (3)  its  precipitation  in  the  joints  by  ^ 
rising  acidity  produced  by  cold  winds.* 

Similarly  in  patients  who  suffer  from  mental  depression,  pab 
in  the  joints  are  often  looked  upon  as  the  harbingers  of  beiftf 
things;  and  in  women,  when  menstruation  with  its  de^eesB^ 
influences  causes  a  rise  in  the  alkalinity  of  the  blood  and  an  exc^ 
of  uric  acid  in  that  and  the  urine,  mental  depression  or  headic^ 
are  generally  worse,  while  rheumatic  pains  are  to  some  ext<^ 
relieved  (figs.  31  and  32). 

•  See  British  Medical  Journal,  1895,  yoh  1.,  p.  610. 
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The  effect  of  change  of  weather  is  largely  dependent  on  change 
of  temperature,  and  this  regulates  the  loss  of  acids  in  the  form  of 
perspiration,  and  so  determines  the  alkalinity  of  the  blood  and  the 
acidity  of  the  urine.  Thus  exercise  with  perspiration  (see  chapter 
viii.)  lowers  the  acidity  of  the  urine,  increases  the  alkalinity  of  the 
blood  and  floods  it  with  uric  acid. 

It  follows  that  heat  in  any  other  form,  as  air  baths,  water, 
Turkish  baths,  or  hot  applications  of  any  kind,  provided  they  affect 
a  sufficiently  large  surface,  will  similarly  influence  the  alkalinity  of 
the  blood,  the  acidity  of  urine  and  excretion  of  uric  acid. 

Now  fig.  72  shows  the  effect  of  a  Turkish  bath  on  the  acidity 
of  the  urine,  and  I  give  it  because  it  kas  an  important  bearing  on 
the  causation  and  treatment  of  rheumatism. 

The  upper  curve  marked  N  is  a  reproduction  of  the  curve  of 
nrinary  acidity  in  fig.  3,  while  B  shows  the  effect  of  the  bath  on 
the  excretion  of  acid  in  the  same  hours. 

At  5  p.m.  6  was  slightly  above  N,  and  at  6  p.m.  below  it,  and 
the  net  result  of  these  two  hours  before  the  bath  is  that  B  is  lower 
than  N  by  about  |  to  f  gr.  per  hour. 

In  the  hour  ending  7  p.m.  the  Turkish  bath  was  begun  and 
ended  in  the  hour  ending  8  p.m.  Supper  was  finished  in  the  hour 
ending  9  p.m.,  this  being  exactly  the  same  hour  as  in  fig.  3. 

We  see,  then,  that  from  the  time  of  the  bath,  7  p.m.,  up  to 
10  p.m.,  there  is  a  steady  divergence  of  the  two  curves,  N  rising 
while  B  falls,  so  that  at  10  p.m.  B  is  IJ  gr.  below  N. 

At  11  p.m.,  however,  they  come  much  nearer,  but  this  was  due 
to  a  ris9  of  B  while  N  remained  unaltered.  At  5  a.m.  they  are  the 
same  distance  apart  as  at  11  p.m.,  but  at  7  a.m.  they  are  again  very 
close. 

In  the  hours  7  p.m.  to  11  p.m.  inclusive,  N  exceeds  B  by  almost 
exactly  3  gr.,  if  we  make  no  allowance  for  the  fact  that  B  was  a 
little  below  N  to  begin  with  ;  if  we  allow  f  gr.  per  hour  for  this  the 
effect  of  the  Turkish  bath  was  to  diminish  the  excretion  of  acid  in 
the  urine  by  2  gr.  in  those  hours. 

Xhis  fall  in  excretion  of  acid,  small  though  it  seems,  indicated 
a  very  distinct  effect  on  the  alkalinity  of  the  blood  and  the  excretion 
of  lorio  acid,  for  when  the  rise  of  B  occurred  in  the  hour  ending 
11  p.J3Q.,  there  were  marked  myalgic  and  rheumatic  pains  in  several 
parts  of  the  body,  which  doubtless  showed  that  during  the  previous 
^ours  there  had  been  some  excess  of  uric  acid  in  the  blood,  and  that 
ihe  fall  of  alkalinity  was  now  causing  its  retention  in  the  fibrous 
iissaefl- 


Digitized  byLjOOQlC 


768 


URIC   ACID — OHAPTBB  XVI 


Practically,  the  bath  depressed  the  acidity  of  the  oiine  for  twehe 
hours,  the  greatest  effect  being  shown  in  the  two  subseqaent  homs. 
and  no  doubt  a  similar  bath  repeated  daily  for  a  week  would  have  i 
distinct  effect  on  the  alkalinity  of  the  blood  and  the  excretioa  of 
uric  acid,  and  would  thus  probably  distinctly  affect  any  arthritis  dot 
to  uric  acid. 

The  first  effect  would  be  to  increase  the  excretion  of  uric  ieid 
and  relieve  the  pains  of  arthritis ;  but  later  on,  when  the  aUolinitj 
of  the  blood  began  to  fall,  as  at  11  p.m.,  some  urate  would  agiin 
be  driven  into  the  joints  and  the  pains  increased,  this  increase  of 
pains  being  very  marked  if  a  patient,  after  a  bath,  unwisely  expoeed 
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himself  to  cold  and  damp,  thus  checking  perspiration,  or  drank  ^ 
wines,  which  would  also  diminish  the  alkalinity  of  the  blood. 

The  case  of  J.  B.,  mentioned  above,  in  which  the  treatment  of 
chorea  by  large  doses  of  arsenic  seemed  to  produce  or  increase  aa 
endocarditis,  raises  the  question  of  the  causation  of  chorea,  fcr 
unless  there  was  some  excess  of  uric  acid  in  the  blood  along  wis^ 
the  chorea,  the  arsenic  would  not  have  produced  an  endocardia : 
and  this  suggests  the  further  question,  Does  arsenic  cure  chorea  ^ 
clearing  the  blood  of  uric  acid,  or  is  chorea  one  of  the  efibcts  i 
excess  of  uric  acid  in  the  blood? 

There  are  a  few  facts  in  this  connection  which  must  be  borne  b 
mind,  though  they  do  not  justify  a  definite  conclusion. 

First,  then,  chorea  has  a  fairly  definite  relation  to  acute  rlHC^ 
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matism,  and  this  seems  to  be  that  it  precedes  or  follows  it,  but  does 
not  often  accompany  it. 

Now  migraine  bears  the  same  relation  to  rheumatic  fever  as  we 
have  seen  above,  and  migraine  is  due  to  collsemia. 

Again,  chorea,  like  migraine,  coincides  with  conditions  of  dys- 
pepsia and  debility,  in  which  there  is  certain  to  be  an  excess  of  uric 
acid  in  the  blood. 

Again,  the  mental  conditions  in  chorea — the  dulness,  inability  for 

work,  and  increase  of  irritability — are  also  the  symptoms  of  collaemia. 

The  late  Dr.  Sturges  considered  that  chorea  was  an  exaggeration 

of  fidgetiness ;  and  is  not  fidgetiness  a  sign  of  coUsemia  in  gouty 

adults? 

Chorea  is  said  by  Dr.  Dickenson  and  others  to  be  due  to  wide- 
spread hypersemia  of  the  nerve  centres,  and  Dr.  Handford  {Brain ^ 
1889,  p.  129)  pointed  out  that  overwork  produces  such  congestion  of 
centres  and  tends  to  make  it  persistent,  and  that  tflis  is  evidenced  in 
adults  by  trembling  of  hands,  nervous  starting,  twitching  of  orbi- 
cularis palpebrarum,  and  fidgetiness;  but  overwork  (fatigue)  also 
produces  collaemia. 

Again,  chorea  is  not  very  distantly  related  to  the  tremors  of  the 
aged  and  feeble,  and  I  have  observed  that  these  tend  to  be  worse  in 
the  alkaline  tide  hours  of  the  day,  and  gave  acids  with  the  object  of 
diminishing  them,  in  some  cases  with  apparent  success. 

Dr.  Handford  also  mentions  a  case  where  chorea  began  during 
menstruation  following  mental  depression  and  hysteria,  and  in  this 
case  embolism  and  thrombosis  of  certain  vessels  were  found  at  the 
post-mortem. 

Chorea  often  follows  shock,  fright  or  emotion,  and  these  con- 
ditions suffice  to  depress  the  metabolism  of  the  body  and  produce 
collsemia. 

We  see  in  chapter  iv.  that  Graves'  disease  bears  a  similar  relation 
to  shock  or  depressing  emotion,  and  this  is  true  to  some  extent  of 
Sright's  disease,  diabetes,  and  all  collsemic  diseases;  while  more 
recent  observations  show  that  the  capillary  reflux  is  markedly  slow 
ia  chorea. 

And  if  chorea  is  the  result  of  hypersemia,  stasis,  or  thrombosis 
in  certain  nerve  centres,  it  is  easy  to  see  how  the  obstruction  of 
capillaries  by  uric  acid  may  account  for  this. 

As  to  the  drugs  which  cure  chorea,  arsenic  probably  clears  the 
blood  of  uric  acid,  and  I  have  suggested  that  it  may  produce 
endocarditis  in  doing  so. 

Antipyrin  appears  to  have  been  used  with  advantage  by  some 
49 
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(British  Medical  Journal,  1894,  vol.  ii.,  p.  1227),  and  it  also  cures 
migraine. 

Lastly,  salicylafce  of  soda  may  be  injurious  in  chorea  aod  make 
the  movements  worse,  and  though  salicylates  do  no  harm  in  migraine 
when  given  at  the  right  moment,  they  may  intensify  it  if  gi^ 
wrongly,  ^'.e.,  at  a  time  when  there  is  much  gastric  upset  with 
debility  and  depression ;  they  also,  as  we  know,  slow  the  capillary 
reflux. 

Under  these  conditions  they  bring  expess  of  uric  acid  into  the 
blood,  and  if  the  blood  is  strongly  alkaline  owing  to  dyspepsia  aod 
debility,  the  uric  acid  will  combine  with  the  alkali  and  make  tbe 
migraine  worse ;  therefore  I  first  use  mercury  in  migraine  to  dear 
the  blood  of  uric  acid  and  give  metabolism  an  upward  trend,  andtbeo 
follow  it  by  salicylates  to  carry  off  the  uric  acid. 

I  can  easily  understand,  therefore,  that  salicylates  may  m&ke 
chorea  worse,  for  it  is  so  commonly  associated  with  conditions  of 
debility. 

In  migraine  there  is  no  heart  failure,  the  pain  being  due  to  hig^ 
blood  pressure,  which  heart  failure  renders  impossible ;  but  in  chorea 
there  are  heart  failure  and  low  blood  pressure,  and  salicylate 
increases  collsemia  and  makes  heart  failure  worse. 

There  are  thus  numerous  connections  between  chorea  ao^ 
coUsemia,  and  if  chorea  is  due  to  collsemia  we  can  at  once  see  the 
explanation  of  its  relation  to  acute  rheumatism,  which  is  similar  to 
that  of  migraine. 

Chorea,  therefore,  may  be  but  a  variation  of  migraine,  the  oris 
acid  collaemia  and  its  circulatory  disturbances  producing  more 
serious  and  lasting  effects  on  the  more  unstable  nerve  centres  of  tbe 
child. 

But  in  addition  to  the  theories  just  mentioned  there  is  another 
due  apparently  to  the  late  Dr.  Kirkes,  which  ascribes  chorea  ^ 
embolism  of  the  minute  vessels  of  the  brain  (corpora  striata),  tfc< 
emboli  taking  origin  from  the  previously  inflamed  valves  of  tfce 
heart. 

It  seems  to  me  we  can  explain  all  the  conditions  by  a  ^^ 
modification  of  this  theory  if  we  suppose  that  the  embolic  partide? 
originate,  not  in  the  valves  of  the  heart,  but  in  what  I  have  caU<^ 
a  snowstorm  of  colloid  uric  acid  in  the  blood,  some  of  the  urate 
particles  collecting  and  forming  here  and  there  more  or  less  per 
manent  obstructions  in  the  minute  vessels  of  the  brain.  Snob  i 
condition  would  help  us  to  explain,  not  only  the  occacdonal  mort*^ 
appearances  found  after  death,  but  would  more  or  less  compl^ 
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account  for  several  points  with  regard  to  chorea  which  remain 
inexplicable  on  other  theories. 

This  condition  of  the  blood,  which  I  have  called  collsemia,  is,  I 
believe,  the  cause  of  the  general  obstruction  to  the  circulation  and 
the  consequent  high  blood  pressure  which  uric  acid  produces  (see 
chapter  v.). 

The  obstruction  is  partial  and  temporary  only;  the  colloid 
particles  pass  through  the  capillaries,  though  slowly  and  with 
difficulty,  and  then,  being  carried  by  the  veins  to  the  deeper  and 
warmer  parts  of  the  body,  are,  as  a  rule,  redissolved. 

But  under  slightly  altered  conditions  several  of  these  snow-flakes 
may  adhere  together  and  form  a  mass  capable  of  completely 
obstructing  a  capillary  or  set  of  capillaries,  and  so  alter,  for  a  longer 
or  shorter  time,  the  function  and  even  the  structure  of  the  surround- 
ing portions  of  the  brain. 

I  have  suggested  that  embolism  or  thrombosis,  thus  originating 
in  colloid  particles  of  uric  acid  in  the  blood  stream,  may  account  for 
the  well-known  relationship  between  such  troubles  and  gout  (see 
also  my  remarks  on  thrombosis  in  chapter  xii.). 

I  have  also  pointed  out  that  the  obstructing  influence  of  colloid 
uric  acid  in  the  blood  will  account  for  one  feature  of  Eaynaud's 
disease  which  is  otherwise  inexplicable,  namely,  its  limitation  to 
surfaces  and  extremities,  i.e.,  to  exposed  portions  of  the  body ;  and 
the  effects  of  local  cold  in  producing  Eaynaud's  disease,  as  by 
washing  the  hands  in  cold  water,  are  well  known.  I  have  already 
mentioned,  also,  the  probable  relation  of  coUsemia  to  cold,  acids,  &c. 

And  now  we  recognise  one  of  the  altered  conditions  which  may 
make  the  difference  between  temporary  and  more  permanent  ob- 
struction of  capillaries  by  coUsemia,  and  it  will  be  found  also  to 
give  us  an  explanation  of  the  well-known  large  preponderance  of 
chorea  in  girls,  which  seems  to  be  from  two  or  three  to  one. 

I  have  already  given  this  same  condition  in  chapter  xi.  asf  the 
cause  of  the  increased  frequency  of  Baynaud's  disease  in  girls,  and 
have  suggested  that  as  girls  differ  from  boys  chiefly  in  having  the 
muscular  system  less  well  developed,  they  will  have  also,  probably, 
less  powerful  hearts ;  and  this  may  just  make  the  difference  between 
the  slight  temporary  obstruction  of  their  capillaries  by  collaemia, 
V7hich  produces  cold  hands,  and  the  more  severe  and  permanent 
obstruction,  which  brinf^s  about  actual  Raynaud's  disease.  We  can 
see  that  the  washing  in  cold  water  will  act  just  as  cold  in  the  test 
tabe  (chapter  v.),  by  determining  or  increasing  the  precipitation  of 
the  colloid,  and  will  make  the  difference  between  a  few  flakes  of 
snow  and  a  blinding  storm. 
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Obviously  the  same  explanation  will  apply  to  the  prepondenQCd 
of  chorea  in  girls  if  it  is  due  to  collsemio  embolism,  for  a  little  weik 
ness  of  the  heart  muscle  may  suffice  to  make  the  difTerenoe  beiween 
such  slight  and  temporary  obstruction  of  capillaries  as  causes  genenl 
high  blood-pressure  and  the  more  permanent  or  lasting  obstruciioD 
which  is  the  possible  cause  of  chorea. 

The  same  fact  may  also  explain  the  great  value  of  rest  in  bei 
which  relieves  the  heart  of  much  work ;  while  arsenic  noi  odIj 
clears  the  blood  of  uric  acid,  but,  as  is  well  known  in  coantiies 
where  it  is  eaten,  strengthens  the  heart  and  the  muscles  in  genenl 

In  a  case  under  my  care  the  blood  pressure  rose  during  treatmeo; 
by  rest  in  bed  and  arsenic,  though  the  capillary  reflux  was  slow  the 
whole  time,  showing  that  the  cure  was  due  rather  to  strengthening 
the  heart  than  clearing  up  the  collaBmia.  Francis  M.,  ftg^  ^^ 
admitted  into  the  Metropolitan  Hospital,  January  5,  1900.  A  diy 
or  two  after  admission  the  pulse  was  92,  slightly  irregular,  the  Uood 
pressure  90 — 100,  and  capillary  reflux  7. 

About  two  weeks  later,  when  movements  were  less,  capilltfj 
reflux  was  still  7 — B,  but  the  blood  pressure  had  risen  to  120. 

And  a  week  later,  when  there  were  no  movements  at  all,  capfllwy 
reflux  was  the  same  as  before,  but  the  blood  pressure  had  furth^' 
risen  to  130. 

The  chorea  in  this  case  followed  an  attack  of  sore  throat,  joint 
pains  and  catarrh  some  three  weeks  before,  and  I  should  read  the 
sequence  as  post-febrile  coUseinia,  heart  failure,  chorea,  followed  by 
recovery  of  heart  and  disappearance  of  the  chorea,  in  spite  of  ^ 
continuance  of  some  collssmia. 

I  now  shortly  mention  one  more  recent  case  of  chorea  in  illnst* 
tion  of  this  point.  Louisa  S.,  aged  15,  a  tea  packer — the  history  does 
not  show  whether  there  was  any  relation  between  her  employffi*'^^ 
and  her  trouble — admitted  into  the  Metropolitan  Hospital,  May  ^ 
1903,  suffering  from  chorea.  On  May  28  the  note  shows  as  follows 
Temperature  subnormal ;  pulse  from  96  to  124  ;  capillary  reflux  oc 
chest  7  to  8  half  seconds;  blood  pressure,  which  was  onlyobtaJE 
able  some  days  later  (June  2),  when  the  pulse  was  still  92  and  tbe 
capillary  reflux  as  before  7  to  8,  100  to  110  mm.  of  mercury.  Si* 
was  kept  quiet  by  means  of  chloral,  and  large  doses  of  arsenic 
were  administered,  and  on  June  9  the  note  showed  that  the  mote- 
raents  had  become  slighter,  and  that  the  blood*  pressure  had  risen  » 
125  mm.  of  mercury.  On  June  11  there  was  a  sudden  return  of  k^ 
movements  and  the  blood  pressure  was  found  to  have  fallen  again  w 
100.     On  June  16  the  movements  were  again  less,  and  the  bl^w* 
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pressure  had  risen  to  115.  Oq  Jane  23  the  note  shows  temperature 
has  risen  towards  normal  and  blood  pressure  was  found  to  be  120. 
She  went  on  with  various  slight  fluctuations  till  August  14,  when  she 
was  quite  well,  pulse  72,  capillary  reflux  on  chest  7  to  8,  blood  pres- 
sure 135  mm.  of  mercury,  has  been  gaining  weight  for  the  last  week 
or  two.  The  capillary  reflux  was  practically  th^sarae  when  she  was' 
well  as  on  first  admission,  the  blood  pressure  was  very  distinctly 
higher  and  the  pulse  very  much  slower,  the  signs  of  heart  failure  bad 
passed  away  and  with  them  the  manifestations  of  chorea. 

With  reference  to  this  point  I  note  with  interest  that  Sir  Dyce 
Duckworth  says  in  an  article  published  in  the  British  Medical 
Journal,  1906,  vol.  i.,  page  1454  :  •*  It  is  surely  worthy  of  note  that 
in  first  attacks  of  rheumatism  and  in  first  attacks  of  chorea  there  is 
not  seldom  to  be  observed  a  distinct  degree  of  cardiac  dilatation 
sometimes  independent  of  pyrexia,  pericarditis  or  appreciable  endo- 
carditis.'* 

This  has  interested  me  very  greatly,  for  if  my  pathology  of  chorea 
is  correct  this  is  the  essential  feature  of  the  attack,  i.e.,  cardiac 
failure  under  collsemia.  By  the  time  the  heart,  by  the  aid  of  rest 
and  tonics,  has  recovered  itself  the  chorea  is  at  an  end. 

And  other  forms  of  tremor  are  to  be  met  with,  be  it  remembered, 
under  very  similar  conditions  of  collsemia  with  cardiac  failure. 

I  have  observed  similar  changes  of  blood  pressure  in  quite  a 
number  of  cases  of  chorea — in  all,  in  fact,  that  have  come  under  my 
notice  :  the  blood  pressure  is  low  at  first,  but  as  the  heart  condition 
improves  with  rest  and  tonics  and  the  pressure  rises  to  and  above 
normal,  the  symptoms  diminish.  I  could  easily  give  more  cases 
showing  the  same  thing.  I  look  upon  arsenic  merely  as  a  cardiac 
tonic,  and  other  tonics  will  do  quite  as  well.  I  now  generally  use 
nux  and  strophanthus  in  its  place. 

Such  a  causation  will  enable  us  to  understand  completely  the 
relationship  of  chorea  to  shock  and  fatigue.  Almost  every  shock, 
mental  or  bodily  (and  they  are  generally  both),  suffices,  if  at  all 
severe,  to  suspend  digestion,  to  lower  the  hourly  excretion  of  urea 
and  of  acid  in  the  urine,  and  so  to  increase  to  a  corresponding  extent 
the  alkalinity  of  the  blood ;  and  thus,  especially  in  children,  to  flood 
it  with  uric  acid ;  hence  shock  often  suffices  to  bring  on  megrim, 
epilepsy,  or  mental  depression. 

Qraves'  disease,  which  I  have  already  suggested  (chapter  v.)  may 
be  due  to  unrelieved  high  blood  pressure,  may  also  originate  in  a 
similar  mental  shock  (see  Sir  W.  Broadbent,  **  The  Pulse,''  p.  90). 

The  effect  of  fatigue  in  producing  collsemia  in  those  who  have 
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large  stores  of  uric  acid  has  already  been  treated  df  at  gre&i  kogth 
in  chapter  viii.,  and  its  bearing  on  the  colIsBmic  causation  of  chom 
is  obvious. 

Some  interesting  suggestions  are  made  by  Dr.  Ghurton  (Briiu^ 
Medical  Journal,  1896,  vol.  ii.,  p.  715)  bearing  on  these  points,  ok 
of  which  is  that  chqf  ea  may  be  due  to  direct  irritation  of  the  nenotf 
system  by  shock  or  excitement  determining  the  toxin  to  that  ftyBteo. 
just  as  a  wetting  determines  arthritis  of  the  nipper  or  lower  ei 
tremities  as  the  case  may  be.  And  further  on  he  says:  *'B(U 
arthritis  is  never  the  first  result  of  fright,  and  chorea  is  never  the 
firs^  result  of  chill."  Exactly  so,  for  fright  causes  depression  idc 
coUsBmia,  which  is  the  opposite  condition  to  arthritis ;  and  chill  bj 
causing  a  fall  in  the  alkalinity  of  the  blood  clears  the  uric  aoid  oat  d 
it  into  the  joints,  thus  producing  arthritis,  which  is  the  of^^osite  d 
coUsBmia,  and  chorea. 

These  considerations  explain  also  a  point  which  some  regvd  u 
exceptional  and  mysterious,  namely,  why,  if  uric  acid  is  the  cAosei 
arthritis  there  is  none  in  conditions  of  anaemia  and  debility,  soch  is 
splenic  leucocythsemia,  when  the  blood  and  urine  are  full  of  uric  id^ 

But  the  incidence  of  arthritis  depends  upon  whether  the  bko^ 
is  a  good  or  bad  solvent  of  uric  acid,  is  taking  it  up  from  the 
tissues  or  throwing  it  into  them  ;  and  in  all  these  conditioos  c^ 
anssmia  and  debility  the  only  reason  for  excess  of  uric  acid  io  ^ 
blood  is  that  its  powers  of  dissolving  and  holding  it  in  solution  vt 
increased ;  and  this  is  exactly  the  condition  which  we  desire  to  pr^ 
duce  when  we  want  to  cure  arthritis. 

On  the  other  hand,  it  is  not  very  diflicult  (and  it  has  been  doct 
or  has  done  itself  in  many  of  the  cases  mentioned)  to  drive  some  c: 
the  uric  acid  out  of  the  blood  into  the  joints  and  produce  arthiittf 
hence  the  commonly  observed  alternation  of  anaemia  and  rbe. 
matism ;  with  many  girls  of  the  present  day,  life  is  made  up  ol  snc^ 
alternations  for  some  years.  ^ 

It  is  only  fair  to  say  that  Dr.  Churton  adds  to  the  above  qnot^^ 
Unas  '* unless  fear  or  brain  excitement  accompanies  the  chill";  ^ 
1  am  concerned  with  the  rule  and  not  with  the  exception,  and  i* 
rule  is  that  fear  causes  collsemia  and  depression  and  chill  clears  tke 
blood  of  uric  acid  either  locally  or  generally,  and  may  thus  prodn^ 
arthritis  or  inflammation  of  any  fibrous  tissues. 

I  now  mention  in  illustration  of  some  of  these  points  a  case 
under  my  care.  It  is  that  of  a  girl,  aged  16,  admitted  into  ^ 
Metropolitan  Hospital  with  her  third  attack  of  chorea  on  March  1^ 
1897.  There  is  no  sign  of  endocarditis,  either  recent  or  of  o*^ 
standing. 
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Her  mother  is  a  sufferer  from  megrim,  and  one  of  her  mother's 
sisters  had  chorea  in  childhood. 

The  patient  herself  suffers  from  sick-headache  (uric  acid  head- 
ache) from  time  to  time,  and  had  several  bad  attacks  in  rather  quick 
succession  just  before  this  last  attack  of  chorea  came  on. 

The  determining  cause  of  this  last  attack  seems  to  have  been 
an  injury  resulting  in  a  severe  cut  on  the  thumb  of  the  right  hand, 
which  formed  a  rather  ugly  wound  at  the  time  of  admission. 

Here,  then,  we  have  a  shock  as  the  determining  cause,  and  we 
have  this  supervening  upon  the  passage  of  a  considerable  amount 
of  uric  acid  through  the  blood,  as  shown  by  the  frequently  recurring 
headaches.  * 

On  admission  she  was  noted  as  being  extremely  anaemic,  and 
presented  all  the  signs  of  debility  and  exhaustion. 

She  was  in  service  in  what  is  known  as  a  ''  hard  place,'*  and  this, 
would  undoubtedly  produce  fatigue  and  collsemia ;  and  we  know  that 
collsemia  at  her  age,  three  years  after  the  year  of  greatest  growth 
(see  chapter  xii.  and  fig.  59),  would  of  necessity  be  severe,  and 
would,  as  is  common  in  girls  of  her  age,  produce  chlorosis  ; 
further,  the  collaemia  would  be  signalised  by  exactly  what  we  find 
in  her  history — severe  and  rather  frequently  recurring  headaches. 
It  may  not  be  without  interest  to  remark  in  passing  that  epilepsy 
very  frequently  begins  in  girls  just  at  the  age  of  this  patient,  and 
no  doubt  it  does  so  as  the  result  of  causes  similar  to  those  that 
rendered  her  headaches  more  frequent  and  troublesome.  Epilepsy 
also  is  ^  disease  closely  associated  with  collsemia,  and  may  apparently 
originate  in  a  fright  or  shock.  Then  the  progressive  fatigue,  col- 
lsemia and  anaemia  would  be  certain  to  react  on  the  nutrition  of 
the  muscles  and  the  heart  and  weaken  them. 

This,  then,  was  her  condition  when,  on  March  9,  a  china  basin 
fell  on  her  hand  and  cut  it  severely. 

This  caused  a  considerable  shock,  which  intensified  the  collsemia 
by  further  upsetting  nutrition.  The  collsemia  would  have  raised  the 
blood  pressure  and  caused  headache,  but  the  heart  had  now  failed 
before  its  accumulating  misfortunes  to  such  an  extent  that  it  was 
no  longer  able  to  keep  up  the  pressure ;  and  so  there  was  no 
headache,  but  the  choreic  movements  soon  began,  for  there  was 
collsemia,  and  collsemic  blocking  of  the  capillaries  of  the  brain  was 
favoured  by  the  very  weakness  of  the  heart,  which  rendered  head- 
ache impossible  (see  remarks  on  antipyrin  on  p.  254). 

The  pulse  on  admission,  five  days  later,  was  144,  with  a  tempera- 
ture a  little  above  99°  F.,  but  the  very  violent  movements   may 
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quite  account  for  this  and  the  signs  of  exhaustion,  which  were 
most  marked. 

She  was  given  injections  of  morphine  on  the  first  day  and  th« 
put  on  a  small  dose  of  arsenic  ;  and  in  two  or  three  days  was  modi 
quieter  and  even  able  to  speak  a  few  words. 

The  movements  continued,  but  less  violently,  for  many  we^ 
but  by  the  end  of  April  they  were  almost  gone  and  she  was  allowed 
to  be  up  for  a  little ;  she  was  continuing  the  arsenic  and  gaining 
weight. 

She  was  still,  however,  decidedly  anaamic,  say  blood  decimal  by 
/:olour  card  *35  to  '4,  and  had  a  quick  pulse. 

Her  previous  attacks  of  chorea,  first  at  10  years  old  and  seoood 
at  12  years  old,  were  much  less  severe  than  the  third,  and  this  is 
interesting,  as  she  would  probably  have  less  uric  acid  available  before 
her  year  of  greatest  growth  than  after  it ;  and  I  cannot  help  think- 
ing that  if  she  had  been  on  a  uric-acid-^ee  diet  from  the  date  of  bar 
second  attack  she  would  now  have  escaped  the  collaBmiay  ansmia, 
headaches  and  chorea. 

For  an  interesting  case  in.  which  chorea  apparently  followed  on 
depression,  hysteria  and  excessive  irritability  (these  being  all  signs 
of  collsBmia  and  appearing  during  menstruation,  its  frequent  cause). 
and  in  which  embolism  and  thrombosis  of  certain  vessels  were  found 
after  death,  see  Brain,  July,  1889,  p.  175 ;  and  for  a  case  in  which 
chorea  came  on  as  rheumatic  fever  left  off,  that  is,  when  there  wk 
almost  certainly  coUsBmia,  see  British  Medical  Journal,  1894,  vol  n., 
p.  1227.  But  chorea  follows  other  acute  diseases  besides  rfafeomatie 
fever,  for  every  acute  disease  in  a  child  is  followed  by  post-febiile 
collaemia  (see  also  article  in  Progrds  Medical,  April,  1888,  p.  301' 
These  considerations  lead  me  to  ask  the  question,  Is  chorea  a  ool* 
IflBmia,  some  of  the  e£fects  of  which  are  intensified  by  cardiac  failure, 
this  etiology  explaining  both  its  relation  to  arthritis  and  the  actioo 
of  the  drugs  that  cure  ?  Further  observations  show  that  hean 
failure  is  a  constant  factor  in  the  onset  of  chorea  and  that  by  the 
time  rest  and  tonics  have  restored  the  heart  power,  and  so  raised  ihd 
blood  pressure  and  improved  the  circulation  in  the  brain,  the  chore* 
is  at  an  end.    . 

With  regard  to  diagnosis  I  have  little  to  say.  When  I  see  an 
arthritis  which  appecirs  to  have  originated  under  conditions  whiofa 
might  have  precipated  uric  acid,  and  can  find  no  other  obvi<Mxs 
cause,  I  treat  the  uric  acid  and  judge  by  the  results ;  if  ihe 
trouble  is  relieved  by  solvents  there  is  no  room  for  doubt. 

I  have  occasionally  been  misled,  especially  by  malignant  wad 
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other  new  growths;  and  perhaps  one  should  view  with  a  certain 
amount  of  suspicion  arthritis  in  a  single  joint,  standing  alone  and 
yet  not  having  exactly  the  characters  of  regular  monarticular  gout ; 
similarly,  in  what  appears  to  he  rheumatism  standing  alone  in  one 
single  joint,  we  must  not  forget  that  there  are  some  other  things 
besides  uric  acid  which  may  cause  such  trouble. 

In  one  or  two  cases  of  deep-seated  new  growths  the  myalgic 
and  neuralgic  pains  have  for  a  time  resembled  the  work  of  uric 
acid,  and,  strangely  enough,  in  some  of  these  cases  salicylates 
have,  even  for  a  day  or  two,  markedly  relieved  such  pains  though 
due  to  new  growths  ;  possibly  they  have  exerted  an  influence  indi- 
rectly through  the  blood  pressure,  though  even  in  new  growths 
the  presence  of  uric  acid  may  increase  a  local  irritation,  and  its 
removal  will  at  least  do  no  harm. 

'  I  notice,  in  St,  Bartholomew*$  Hospital  Journal^  December, 
1899,  in  an  article  on  **  Primary  General  Acute  Gout "  (by  which 
is  meant,  I  gather,  polyarthritis,  clearly  due  to  uric  acid  coming 
in  middle  life  with  a  history  of  rheumatism  preceding  it),  that 
Dr.  Parker  attempts  to  explain  the  (for  him)  difficult  questions  : 
(1)  Why  so  many  of  these  cases  gave  a  history  of  rheumatic  fever 
^28  per  cent.) ;  (2)  Whether  rheumatism  predisposes  to  gout  and 
gout  to  rheumatism ;  and  then  goes  on  to  say,  **  Are  we,  with  Dr. 
Haig,  to  regard  both  gout  and  rheumatism  as  manifestations  of 
an  uric  acid  diathesis  ?  *' 

I  trust  that  none  of  those  who  may  do  me  the  honour  to  read 
my  writings  will  think  that  they  are  with  me  in  believing  in  any 
such  product  of  ignorance  as  "  the  uric  acid  diathesis." 

As  I  have  already  said,  gout  is  rheumatism  and  rheumatism  is 
^out,  for  the  arthritis  in  both  is  clearly  due  to  uric  acid,  and  this 
s  the  only  pathology  that  will  satisfactorily  explain  all  the  con- 
litions  met  with,  while  the  above  is  a  good  instance  of  the  diffi- 
culties in  which  others  find  themselves  in  trying  to  work  out  any 
»ther  explanation  of  the  facts  that  nature  presents. 

But  no  situation  is  made  clearer  by  the  mere  substitution  of  one 
LDknown  factor  for  another.  The  word  "  diathesis  "  is  but  a  cloak 
Dr  ignorance ;  away  with  it,  and  substitute  that  which  can  invariably 
>e  demonstrated,  namely,  poisoning  by  flesh  and  tea  or  similar  alka- 
Did-containing  substances. 

Has,  then,  the  sufferer  from  arthritis  nothing  to  fear  from  the 
ric  acid  he  forms  ?  No  doubt  he  has,  for  his  joints  having  been 
ijured  will  long  be  liable  to  further  irritation  from  comparatively 
ight   causes,  and  if   they  contain  any  urate  residues  these  will 
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attract  fresh  urates  from  the  blood  and  tissue  fluids  at  eToy 
opportunity  (see  uric  acid  filter  work  in  chapter  v.) ;  buk  if  te 
people  had  never  eaten  flesh  or  swallowed  substances  rich  in  alki- 
loids,  which  we  shall  discuss  in  the  next  chapter,  they  wonld  ^^ 
had  no  arthritis  either  in  early,  middle  or  late  life,  bat  their  jobfe 
at  60,  70  or  80  years  would,  except  for  accidental  traumAti8ms.be 
as  dear  and  free  from  disease  and  disorganisation  as  at  6, 7  aodl 

Food  poisoning  is  a  reality  which  can  bo  demonstrated  in  eisj 
case,  its  eifects  measured  and  its  progress  stopped.  Better  stills 
beginnings  can  be  prevented,  and  when  this  has  been  done  ttf 
phantom  diathesis  will  have  no  more  dark  comers  in  ^hicb  k 
hide. 

As  regards  treatment,  it  should  never  be  forgotten  that  there « 
two  ways  of  curing  arthritis  :  (I)  Elimination,  as  by  8alicyia» 
and  (2)  retention,  which  clears  the  blood  and  prevents  more  o 
acid  being  brought  to  the  irritated  joint  structures,  and  this  i« » 
action  of  iodides,  guaiacum,  sulphur,  sulphates,  sulphate  and » 
cium  waters,  &q. 

Elimination  is  useful  in  acute  conditions,  and  when  it  is  coc 
pletely  successful  in  relieving  pain  and  reducing  temperatoie^ 
affords  positive  evidence  that  the  arthritis  was  due  to  uric  »*• 
for  in  arthritis  due  to  other  things  elimination  of  uric  wid  > 
no  effect. 

Betention  is  useful  only  in  chronic  cases,  when  the  irn** 
joint  is  acting  as  a  uric  acid  filter  and  attracting  and  rea^ 
ing  all  the  uric  acid  that  comes  near  it  in  the  blood  and  te^ 
fluids,  and  with  each  increase  of  uric  acid  in  the  joint  theR- 
an  increase  of  pain  and  trouble.  But  if  the  retentive  drug  d*"" 
the  blood  of  uric  acid  there  will  be  less  to  get  caught  up  u>  ^ 
irritated  joint,  and  so  the  irritation  has  time  to  subside;  andi^ 
chronic  arthritis  can  be  relieved  by  drugs  which  cause  reteni*^ 
or  a  full  meat  and  wine  diet,  which  produces  the  same  resnli- 

I  think  that  cases  of  arthritis  can  best  be  considered  as  i*^- 
into  three  groups : — 

(1)  Acute. 

(2)  Chronic. 

(3)  Chronic  with  marked  debility  and  ansemia. 

In  acute  cases  with  fever,  salicylates  have,  as  a  rule,  only  w  • 
given  freely  to  be  given  successfully. 

They  must  be  given  in  a  sufficient  dose  because,  other  ^ 
being  equal,  the  amount  of  urate  eUminated  depends  on  the  ai0> 
of  salicylate  in  the  blood  to  combine  with  it.     I  have  seen  gr-^ 
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salicylate  of  soda  given  three  times  a  day  in  acate  rheumatism 
without  the  smallest  effect,  when  gr.  xx.  every  two,  three,  or  four 
hours  promptly  relieved. 

Salicylate  of  ammonium  is  by  some  considered  to  be  less  nauseat- 
ing than  the  sodium  salt,  and  for  the  reasons  previously  mentioned 
it  has  probably  some  advantages  over  it  as  regards  the  elimina- 
tion of  uric  acid,  especially  in  subacute  or  chronic  conditions.  The 
same  applies  to  salicylic  acid,  aspirin  or  novaspirin.  ^ 

There  are  but  few  reasons  for  not  giving  a  good  dose,  and  the 
head  symptoms  which  the  salicylates  produce  are  generally  trivial. 
If  they  do  cause  a  little  depression,  what  is  that  to  the  depression 
of  a  prolonged  attack  of  acute  rheumatism  ?  And  it  seems  that 
at  least  a  part  of  the  depression  they  have  been  credited  with  is 
really  due  to  impurities  which  we  are  gradually  learning  to  elim- 
inate (see  an  interesting  article  by  Dr.  Lees,  Lancet,  1893,  vol.  ii., 
p.  190). 

When  the  temperature  is  not  high  you  must  keep  the  patient 
cool,  and  on  no  account  allow  perspiration,  as  this  will  quite  upset 
the  action  of  the  salicylates.  In  these  circumstances  (subacute 
cases  in  hot  weather)  you  must  not  only  clothe  very  lightly,  but 
you  may  also  give  small  doses  of  the  mineral  acids  two  or  three 
times  a  day  in  alternation  with  some  of  the  doses  of  salicylate 
before  their  best  action  in  removing  uric  acid  and  relieving  arthritis 
is  obtained.  This  treatment  will  prevent  the  salicylates  from 
causing  depression,  as  their  depressing  effect,  when  not  due  to  the 
above-mentioned  impurities,  is  generally  the  result  of  meeting  a 
large  amount  of  uric  acid  in  the  body  and  sweeping  this  into  the 
blood,  where,  in  the  absence  of  much  fever  and  in  the  presence  of 
perspiration  and  debility,  it  may  meet  with  much  alkali  with  which 
it  combines,  producing  coUsemia,  with  its  depressing  effects  on 
3irculation,  nutrition,  and  metabolism. 

These  effects  of  the  salicylates  are  thus  due  partly  to  the  quantity 
>f  uric  acid  met  with  and  partly  to  the  meeting  of  this  uric  acid 
Arith  much  alkali  in  the  blood,  producing  collsemia. 

I  have  seen  salicylates  produce  severe  collsemia,  with  unpleasant 
cerebral  and  aural  symptoms,  perhaps  heart  failure,  with  collapse, 
lelirium,  or  mania  (see  chapter  viii.),  when  given  with  alkali,  or  in 
:ases  where  the  fever  was  not  high  enough  to  keep  up  the  acidity  of 
he  urine  and  keep  down  the  alkalinity  of  the  blood,  or  again  in  cases 
vhere  the  patient  was  kept  under  heavy  clothing.  And  this  without 
Quoh  relief  of  the  arthritis,  perhaps  even  its  accentuation. 

My  own  practice  is,  therefore,  in  acute  cases  to  give  plenty  of 
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salicylate,  and  to  see  that  the  patient  is  in  no  danger  of  peispin- 
tion  ;  in  less  acute  cases,  to  keep  the  patient  distinctly  cool,  and  ev« 
to  give  some  acids  if  the  weather  is  hot ;  and  with  these  precantk^ 
the  arthritis  is  generally  quickly  relieved,  and  no  olher  trooUe^ 
occur. 

Aspirin,  a  combination  of  salicylic  and  acetic  acids,  is  t^ 
useful  in  subacute  conditions,  as  the  acid  radical  keeps  down  ^ 
alkalmity  of  the  blood  and  prevents  uric  acid  combining  with  iSat 
and  the  dose  is  the  same  as  that  of  salicylate  of  soda.  Very  rooa 
results  VTith  aspirin  have  also  been  reported  in  pleurisy  with  effa^ 
(no  doubt  rheumatic)  and  in  pericarditis  (see  British  Medical  Jottm 
1902,  vol.  i.,  Epitome,  p.  12) ;  and  it  is  in  such  serious  eondi^^ 
causing  fall  of  temperature  and  depression,  that  the  greatest  gooc 
may  be  expected  from  it. 

Another  useful  method  is  to  give  salicylic  acid  and  pulv.  opii  oc. 
say  6  gr.  of  the  latter  and  10  gr.  of  the  former  in  a  cachet.  ThisiA* 
in  precisely  the  same  way  as  aspirin,  and  one  thing  will  agree  - 
one  case  and  another  in  the  other.  Chronic  cases  need  idl  the  be« 
we  can  give  the  salicylate  by  cold,  acids  or  other  drags  ;  acute  c**- 
are  easily  cured  by  salicylate  alone. 

It  is  most  interesting  the  way  in  which  the  power  of  salicyte 
is  increased  by  combining  them  with  acids  or  substances  which  n» 
acidity  (opium  and  ammonia),  and  their  action  as  solyents  of  cr- 
acid  gives  the  only  explanation  of  the  facts  (see  my  paper  in  tb 
Medical  Becord^  New  York,  December,  1907). 

When  salicylates,  given  vrith  proper  care,  and  in  satisfac^* 
quantity,  relieve  the  arthritic  pains  and  reduce  the  temperaw* 
somewhat,  but  it  still  does  not  fall  to  normal,  we  may  consid^  :^ 
possibility  of  enteric  or  some  other  fever,  of  which  the  arthritis  w» 
a  mere  complication  in  an  arthritic  subject. 

Where  salicylates  fail  either  to  relieve  pain  or  reduce  the  K« 
perature  to  any  noticeable  extent,  after  all  conditions  have  bee 
made  favourable  to  their  action,  and  aspirin  has  also  failed,  the  ^ 
sible  presence  of  pyaemia  or  septic  arthritis  should  be  oonsiderei 

If  salicylates  act  quite  satisfactorily,  relieving  the  pains  t^ 
bringing  down  the  temperature,  they  should  be  continued  for » 
time  (weeks,  perhaps  months)  in  small  doses  to  clear  out  as  mucfe  » 
possible  of  the  stores  of  uric  acid  and  prevent  a  relapse,  for  if  v 
urate  (even  a  quite  microscopic  quantity)  is  left  in  the  affeci^ 
structures  it  will  act  as  a  uric  acid  filter  and  attract  more  from  v 
blood  and  fluids  as  soon  as  the  solvents  are  left  off.  The  p»o^ 
should,  of  course,  never  be  allowed  to  return  to  a  diet  which  ^ 
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introduce  any  further  xanthin  or  uric  acid.  He  is  put  on  a  milk 
and  cereal  diet  during  the  fever ;  let  that  diet  be  continued  with  the 
addition  of  cheese. 

The  treatment  of  morbus  cordis,  so  far  as  it  is  due  to  valve  or 
pericardial  lesion ,  has  hitherto  comprised  little  beyond  the  use  of 
tonics  and  stimulants,  but  it  is  evident  from  the  case  of  A.  S.,  men- 
tioned above,  that  we  must  be  very  careful  not  to  use  these  tonics 
and  stimulants  too  soon  or  while  there  is  any  heat  or  irritation 
remaining  about  the  valve,  or  we  shall  only  make  it  blaze  up  again, 
and,  precipitating  more  urate  upon  it,  make  matters  worse. 

While  valve  lesions  are  recent,  I  think  we  can  hardly  do  better 
than  follow  the  treatment  suggested  by  Dr.  B.  Caton  {Lancetj  1895, 
vol.  ii.,  p.  399),  which  consists  in  giving  gr.  x.  of  an  iodide  three 
times  a  day,  in  addition  to  salicylates,  and  placing  repeated  small 
blisters  on  the  chest  wall  over  the  damaged  valves. 

The  salicylates  effect  the  elimination  of  uric  acid,  while  the 
iodides  keep  it  from  combining  with  alkalies  and  raising  the  blood 
pressure,  which  would  increase  the  work  the  heart  has  to  do. 

Recently  I  have  got  equally  good  results  by  leaving  out  the 
blisters  and  replacing  them  by  painting  over  the  cardiac  area  with 
salicylate  of  methyl,  covering  this  with  gutta  percha-tissue,  and 
over  this  an  ice  or  iced  water  ]|)ag ;  and  the  same  treatment  can  be 
applied  to  any  local  trouble  which  is  sufficiently  near  the  surface  to 
be  affected  by  local  treatment,  using  either  salicylate  of  methyl  or 
salicylate  ointment  and  ice,  the  ice  acting  the  part  of  an  acid  and 
increasing  the  solvent  action  of  the  salicylate  (see  also  treatment  of 
pneumonia,  chapter  ix.). 

We  must  rest  the  valves  as  much  as  possible,  and  must  do  all 
we  can  to  restore  their  normal  alkalinity;  and,  lastly,  I  think  we 
must  keep  on  with  salicylates  for  several  months  at  least,  to  protect 
them  from  the  evil  effects  of  exposure  to  cold  or  the  accidental  use 
of  acids  or  other  things  that  affect  the  solubility  of  uric  acid,  and 
also  to  make  as  sure  as  possible  of  sweeping  out  every  atom  of  urate 
from  the  affected  fibrous  tissues  (see  previous  remarks,  especially 
those  in  chapters  ix.  and  xv.). 

We  now  come  to  the  cases  of  chronic  arthritis  in  which  digestion 
is  sound,  food  is  well  taken,  there  is  no  anaemia  or  debility,  and  the 
temperature  is  nearly  normal,  except,  perhaps,  for  occasional  evening 
rises. 

These,  again,  are  cases  for  the  salicylates ;  they  do  not  represent 
the  most  favourable  condition  for  their  eliminative  action,  but  with 
time  and  perseverance  they  will  do  good — probably  more  good  than 
anything  else. 
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Here  salicylate  of  soda  may  be  given  along  with  an  iodide  <r 
ofcher  retentive  drag  to  keep  the  urate  from  corohining  with  albli 
and  causing  depression,  or  acids  or  opium  may  be  given  akng  «r 
concurrently  with  it  for  the  same  purpose. 

Salicylate  of  ammonium  may  do  better  than  the  sodium  nit,  or 
aspirin  or  salicylic  acid  may  be  better  still,  given  in  cachets,  vii 
small  doses  of  pulv.  opii  co.,  to  make  the  conditions  favourable  fori 

At  first,  under  these  chronic  conditions  when  there  is  no  fever  Ic 
help  the  salicylate,  ordinary  diet — meat,  fish,  egg,  and  wine,  or  beer- 
should  be  continued ;  but  an  attempt  may  be  made  to  alter  tbo  & 
when  the  salicylates  have  been  in  action  some  time,  the  pains  ir 
better  and  a  considerable  amount  of  uric  acid  has  been  removed  fnr 
the  body  (for  salicylates  remove  that  which  is  introduced  each  day  v 
well  as  that  which  is  retained  in  the  tissues). 

This  should  be  done  slowly  and  grsuiually,  with  care  not  t 
lower  nutrition  or  upset  digestion  or  increase  the  alkalinity  of  :> 
blood. 

Substitute  breadstuffs,  milk  and  cheese  for  flesh,  fish,  fowl  ao: 
eggs,  as  near  as  may  be  in  exactly  equivalent  (albumen)  vmfaief 
continue  the  beer  or  wine  as  before,  or  very  gradually  reduce  tiie& 
substituting  acid  vegetables  and  fruits  to  prevent  any  fall  of  acidity 
and  thus  avoid  everything  that  may,make  the  conditions  unfavocr 
able  for  the  salicylates. 

We  must  not  forget  that  these  drugs  not  only  do  good  miie 
right  conditions,  but  do  actual  harm  under  wrong  conditions,  as  = 
the  cases  previously  mentioned. 

When  the  changes  have  been  completed,  continue  the  diet  »c 
the  salicylates  for  months  and  years  ;  one  and  a  half,  two,  or  err 
three  years  may  not  be  too  long  a  time  to  allow  for  clearanee^ 
urates  from  the  tissues,  and  I  have  had  a  good  many  patients  vW 
have  willingly  gone  on  for  such  a  time  and  have  expressed  tbes^ 
selves  greatly  pleased  with  the  results. 

To  expect  that  salicylates  will  act  in  chronic  conditions  with  m} 
thing  like  the  same  power  and  promptitude  that  they  show  in  tt* 
favourable  conditions  of  acute  disease  is  to  expect  the  impoeafape 
What  we  have  to  do  in  chronic  cases  is  to  make  the  oonditioBS  tf 
like  those  of  acute  cases  as  possible  and  to  continue  the  ealioylaliS> 

On  the  other  hand,  to  be  discouraged  by  the  small  effocfc  M 
the  salicylates  without  understanding  its  causes,  and  to  give  tf 
these  drugs  in  favour  of  other  treatments  to  be  tried  one  ate 
the  other,  is  to  court  failure. 

Statistics  clearly  show  that  salicylates  have  done  great  post 
in  rheumatism,  diminishing  its  death-rate,  and  greatly  diminisfaif 
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its  serious  complications  (see  Sir  Douglas  Powell,  Lancet,  1900,  vol.  i., 
p.  922),  and  I  am  constantly  pointing  out  that  when  its  relations  to 
<;old  and  heat,  to  acids  ai'id  alkalies,  are  more  generally  recognised, 
still  better  results  will  be  obtained  ;  but  even  the  above  observer  still 
advises  the  use  of  salicylates  with  alkalies  and  woollen  wrappings ; 
<50Dclitions  in  which  they  cannot  possibly  produce  their  best  efifects, 
and  this  may  account  for  his  opinion  (previous  reference,  p.  921)  that 
Acute  rheumatism  is  still  a  matter  of  four  to  six  weeks. 

With  regard  to  this  my  friend,  Major  W.  G.  Beyts,  tells  me  of 
Bome  excellent  results  he  has  obtained  in  acute  rheumatism  by  the 
application  of  cold.  In  some  cases  he  has  applied  snow  or  cloths 
wrung  out  of  ice-cold  water,  in  spite  of  the  obvious  terror  of  the 
patient;  but  these,  with  salicylates,  have  done  nothing  but  good, 
and  patients  only  need  a  few  hours  of  experience  to  see  that  cold 
is  really  their  best  friend  and  soon  wish  to  have  it  applied  to  all 
their  joints.  These  results  are  very  interesting,  and  completely 
confirm  my  deductions  from  the  chemistry  of  the  subject. 

A  case  of  my  own  may  also  be  mentioned.  A  boy  was  admitted 
under  my  care  in  the  Metropolitan  Hospital  suffering  from  arthritis, 
chiefly  in  the  left  knee.  He  was  given  salicylate,  and  the  joint  was 
enveloped  in  cotton  wool  and  a  bandage  (the  very  opposite  to  Major 
Beyts'  treatment).  When  I  came  to  see  him  a  day  later  the  tem- 
perature had  not  fallen  and  the  pain  in  the  joint  continued,  so  that 
the  question  was  raised  whether  the  arthritis  was  rheumatic.  On 
seeing  the  joint  I  at  once  ordered  the  removal  of  the  warm  wrap- 
pings and  substituted  a  cradle  to  keep  it  cool.  In  another  twenty - 
four  hours  the  salicylate  had  cured  it  and  all  doubt  as  to  diagnosis 
was  at  an  end. 

Lastly,  we  come  to  the  chronic  cases  of  arthritis  associated  with 
anaemia,  debility,  dyspepsia  and  generally  feeble  nutrition. 

Here  we  have  the  most  unfavourable  condition  for  the  elimina- 
tive  action  of  salicylates,  and  in  such  cases  they  may  be  expected  to 
fail  and  should  not  be  given  until  conditions  have  been  made  more 
favourable  to  their  action. 

The  first  thing  to  be  done  is  to  improve  digestion,  to  increase 
appetite  and  feed  up,  to  diminish  the  ansemia  with  tonics,  as  iodide 
of  iron,  iodide  and  cinchona,  arsenic,  acids,  chloride  of  calcium,  guaia- 
cum,  or  urea,  anything  and  everything  that  will  improve  appetite, 
digestion,  nutrition  and  the  blood  condition. 

I  notice  that  Dr.  Kent  Spender  records  in  the  British  Medical 
Journal,  >902,  vol.  i.,  p.  697,  a  case  of  "  Chronic  Eheumatic  Ar- 
thritis *'  which  was  greatly  benefited  by  a  three  months  course  of 
opium — 1\  gr.  every  three  or  four  hours.     This  no  doubt  acted  like 
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some  of  the  retentive  drugs  named  above,  kept  the  blood  rebbielT 
clear  of  uric  acid,  prevented  the  uric  acid  filter  action  of  the  t!M 
joints,  and  so  allowed  the  pain  to  subside. 

Sometimes  these  measures  will  succeed  if  combined  with  chao^ 
to  a  bracing  mountain  climate,  and  then,  when  digestion  isgoodia- 
blood  fair,  we  may  give  the  salicylates  as  in  the  previous  class  c^ 
chronic  cases  without  debility,  and  later  on  alter  diet  also. 

Are  we  to  prescribe  a  uric-acid- free  diet  in  cases  of  chncx 
arthritis  with  debility  ?  As  a  rule  I  say  no,  for  the  only  effect  w:- 
be  to  increase  coUsBmia,  ansemia  and  debility,  the  exception  bek^ 
perhaps,  in  cases  where  a  patient  can  digest  and  prefers  the  breic 
stuffs,  milk  and  cheese  of  a  uric-acid-free  diet  to  anything  dft- 
As  a  rule  we  must  use  tonics,  chajige  of  air  and  ordinary  ie<K 
first,  just  as  I  have  advised  in  the  treatment  of  chlorosis  in  a  p^ 
vious  chapter ;  and  then  if  digestion,  nutrition  and  blood  imprc« 
go  on  to  salicylates  and  uric-acid-free  diet  as  in  the  lees  ^ 
lated  cases. 

Diet  alone  goes  to  the  root  of  the  matter  by  cutting  off  the  s? 
plies  of  the  poison  from  without ;  but,  as  with  all  other  treatmei' 
there  are  certain  conditions  in  which  it  cannot  and  must  uo^  ^ 
used. 

There  is  absolutely  nothing,  however,  to  prevent  its  use  in  ^ 
bringing  up  of  children  of  gouty  and  rheumatic  families,  who  la^* 
as  yet  no  active  disease.  Here  it  can  be  begun  as  weaning  is  bee. 
carried  out,  and  such  children  will  develop  far  better  than  otbes 
I  do  not  need  to  quote  cases  in  illustration  of  this,  for  instaoff" 
may  be  seen  any  day  in  the  cottages  of  country  peasants. 

Too  much  credit  for  the  result  has  always  been  given  to  the  a^ 
too  little  to  the  frugal  fare  which  poverty  has  enforced,  and  thnsb; 
presented  them  with  a  blessing  which  wealth  cannot  buy.  But  eft- 
in  cottages  this  inagnificent  health  is  not  so  common  as  it  sbouUt* 
for  tea  has  spread  even  faster  than  meat,  and  this  has  been  close, 
followed  by  the  meat  extracts  and  decoctions. 

Gout  in  this  country  used  to  be  a  disease  of  the  rich,  &&» 
poorer  countries  this  is  still  the  case.  The  poor  lived  here,  ^^ 
live  elsewhere,  on  the  diet  I  advocate,  and  in  proportion  as  they*** 
xanthin-free  do  they  escape  from  the  arthritis  due  to  uric  acid.  ^ 
is  sufficiently  evident  to  all  who  have  travelled  in  foreign  coudw*> 
and  may  still  be  seen  even  in  parts  of  Scotland  and  Ireland,  i^ 
would  be  yet  more  evident  if  pulses  and  tea  were  everywhere  tf'- 
pensive  as  flesh,  and  flesh  has  unfortunately  been  greatly  che^' 
during  the  last  thirty  years. 

Diet  combined  with  or  in  sequence  to  drugs  will  not  only  si*: 
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the  progress  of  arthritis,  but  in  the  same  way  arrest,  and  allow  the 
repair  of,  the  more  serious  endocarditis. 

Here  we  cannot  see  the  lesion  and  can  only  judge  from  its 
external  signs,  but  I  am  of  opinion  that  after  the  treatment  by 
iodides,  salicylates  and  blisters  has  had  its  turn,  and  produced  its 
efifects,  diet  should  be  continued  for  months  and  years,  and  in  cases 
where  this  has  been  done,  some  of  which  I  have  seen  with  Dr. 
Gayford  (whose  record  of  an  interesting  case  I  give  on  a  previous 
page),  the  physical  signs  showed  no  increase  of  lesion,  but  rather 
that  it  was  being  slowly  diminished. 

And  I  have  had  reports  of  children,  seriously  affected  both  in 
joints  and  endocardium  at  an  early  age,  who  iiave  yet  developed 
into  vigorous  and  healthy  adults  on  treatment  similar  to  that  advised 
above. 

This  brings  me  to  local  treatment,  already  mentioned  in  the  case 
of  the  heart,  and  with  this  exception  I  consider  local  treatment  a 
matter  of  very  small  importance  as  compared  with  such  things  as 
diet  and  nutrition.  One  of  the  things  we  must  make  certain  of, 
with  our  local  treatment,  is  not  to  do  harm  nor  to  hinder  digestion 
and  nutrition  and  the  action  of  our  important  drugs.  For,  obviously, 
local  treatment  does  not  go  to  the  root  of  the  matter  nor  control 
the  disease ;  it  merely  palliates  certain  symptoms,  and  to  allow  any 
such  treatment  to  interfere  with  the  main  treatment  is  to  sacrifice 
the  whole  to  the  part.  I  consider,  therefore,  that  massage,  hot  air 
and  hot  water  must  never  be  allowed  to  produce  or  increase  general 
debility. 

In  acute  arthritis,  where  there  is  gastric  upset,  with  vomiting,  or 
where  salicylates  by  mouth  are  not  well  taken  or  cause  gastric 
trouble,  salicylate  of  methyl  painted  over  several  joints  or  a  large 
surface  will  relieve  and  cure  in  much  the  same  way  as  if  taken  by 
mouth. 

In  chronic  arthritis  some  xv.-xxx.  drops  may  be  painted  over 
the  most  troublesome  joint  night  and  morning  or  more  often,  and 
covered  with  gutta-percha  tissue,  kept  in  place  with  a  bandage,  and 
an  icebag  or  cold  bottle  placed  over  the  gutta-percha. 

This  may  be  done  as  an  aid  to  the  saHcylate  by  mouth,  or  while 
tonics  are  being  given  to  pave  the  way  for  salicylate.  Where  acute 
arthritis  has  subsided  and  salicylates  are  being  continued,  while  one 
joint  remains  perhaps  specially  tender  and  puffy,  a  few  small  blisters 
or  a  touch  with  the  actual  cautery  do  as  much  as  anything  to  relieve 
the  local  swelling  and  tenderness  and  enable  the  joint  to  be  brought 
into  use. 
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Major  W.  G.  Beyts  records  that  an  ointment  of  lanolinetf 
vaseline  containing  xx.  or  xxx.  gr.  of  salicylate  of  soda  to  the  oon« 
may  be  very  useful  not  only  in  uric  acid  arthritis,  but  also  in  too- 
matic  arthritis  (sprains  and  injuries)  in  those  who  consume  meat  m 
tea,  for  in  those  who  are  full  of  urates  a  traumatic  arthritis  prompiy 
becomes  a  uric  acid  arthritis.  The  ointment  is  to  be  spread  thickly 
over  the  seat  of  the  injury  and  an  icebag  or  ice  cloths  over  that 

Then  there  is  the  local  application  of  heat,  which  maynn 
doubtedly  be  of  use  as  regards  a  single  joint,  or  a  series  of  jointe 
which  are  rebellious  to  other  methods  or  hang  back  from  a  genenl 
improvement. 

For  such  single  joints  I  have  no  objection  to  it,  though  it  mnsJ 
never  be  forgotten  that  general  heat  to  the  body,  as  a  whole,  is » 
treatment  by  alkali,  and  as  such  is  absolutely  incompatible  witL 
saUcylates.  Any  attempt  to  combine  the  two  will  only  lead  ^ 
disaster,  and  even  a  single  joint  will  probably  not  be  improvvs 
by  heat  while  salicylates  are  in  the  blood  (see  cases  previouiy 
mentioned). 

In  certain  cases  general  treatment  by  heat  to  the  whole  Wy 
may  be  used  with  advantage,  and  the  arthritis  may  improve  md^ 
its  local  and  general  effects,  but  it  is  a  treatment  by  alkali  ^ 
promotes  the  removal  of  urates  just  as  an  alkali  does  (see  Br\^ 
Medical  Journal,  1899,  vol.  i.,  p.  853),  and  like  this  also  it  is  more* 
less  decidedly  depressing,  causing  or  increasing  anaamia. 

Local  cold,  on  the  other  hand,  will,  as  pointed  out  by  Dr.  Eva*"- 
{British  MedicalJoumal,  1899,  vol.  i.,  p.  854,  and  Lancet,  1899,  voLi- 
p.  955),  often  relieve  the  pain  of  chronic  arthritis,  and  this  is  d* 
incompatible  with  the  administration  of  salicylates  but  aids  tb* 
action.  Dr.  Ewart  apparently  used  rubbing  of  the  surface  with  i 
block  of  ice  or  the  application  of  an  icebag. 

In  several  cases  I  have  found  this  local  use  of  cold  do  good,  ^ 
I  look  upon  the  increase  of  arthritic  pains,  which  so  often  oocuiscc 
getting  warm  in  bed  at  night,  as  an  indication  for  it. 

With  regard  to  this  use  of  cold,  we  must  not  forget  that  vf^* 
from  salicylates,  cold  interferes  directly  with  the  solubihty  of  ^ 
acid,  throwing  it  down  in  colloid  form  from  solutions,  and  i^ 
relieving  pain  in  chronic  cases  reminds  me  of  Dr.  Pfeififer's  exp**^ 
mental  observation  on  himself,  previously  mentioned,  that  90^ 
which  act  like  cold,  diminished  the  local  irritation  of  injected  nrat* 
while  alkalies  increased  it.  All  chronic  arthritis  with  debility  ^ 
urate  irritation  under  alkali,  for  with  increasing  failure  of  nutntJ* 
the  blood  and  tissue  fluids  become  increasingly  alkaline,  aod  ^ 
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inorease  of  arthritic  irritation  may  be  due  to  uric  acid  previonsly 
deposited  coming  again  into  solution.  This  should,  of  course,  even- 
tually  end  in  complete  solution  and  removal  of  the  urate  and  cure, 
and  I  think  that  this  does  occur  in  some  very  chronic  cases ;  but 
doriDg  this  removal  the  pain  and  damage  to  fibrous  structures  and 
also  to  blood  and  general  nutrition  may  be  great,  so  that  the  patient 
dies  of  debility  or  some  complication. 

In  any  case  the  action  of  cold  is  the  parallel  of  that  of  the 
iodides,  tonics  and  certain  mineral  waters  mentioned  above.  It 
favours  the  best  action  of  salicylates,  so  that  an  icebag  is  the  best 
local  application  while  these  drugs  are  being  given,  whereas  heat 
not  only  hinders  their  action  but  makes  them  do  haorm. 

While  urates  are  present  or  liable  to  recurrent  precipitation  on 
the  damaged  structures  with  the  daily,  almost  hourly,  fluctuations  in 
the  alkalinity  of  the  blood,  we  may  have  a  progressive  condition  of 
irritation,  leading  to  ever  increased  fibrosis  and  stiffening,  and  that 
whether  the  original  condition  was  uratic  or  traumatic,  for  in  those 
whose  fluids  are  full  of  urates  every  traumatism  of  fibrous  tissue  is 
sure  to  be  irritated  by  their  presence  and  recurrent  precipitation,  so 
long  as  the  seat  of  injury  is  less  alkaline  than  the  blood  and  tissue 
fluids  of  the  body.  For  in  this  condition  it  acts  as  a  uric  acid  filter 
as  regards  the  blood  and  tissue  fluids,  giving  up  uric  acid  to  them  if 
they  are  very  alkaline,  taking  it  up  from  them  if  they  are  not. 

Now  the  efl!^8ct  of  massage  on  an  injured  fibrous  tissue  is  to  flood 
it  with  fresh  blood  and  to  bathe  it  through  and  through  with  fresh 
alkaline  serum,  as  shown  perhaps  by  considerable  increase  of 
swelling  after  the  massage. 

The  swelling,  however,  subsides,  and  the  serum  is  taken  back 
into  the  circulation,  and  it  not  only  takes  with  it  some  of  the  urate 
that  caused  the  irritation,  but  also  some  of  the  acid  salts  that 
rendered  the  fibrous  tissue  a  seat  for  urate  accumulation ;  hence  it 
comes  about  that  repeated  massage  every  two  or  three  days  for  a 
couple  of  weeks  may  not  only  remove  the  urates  which  are  the 
cause  of  the  irritation  in  the  fibrous  tissue,  but  may  render  it  as 
alkaline  as  the  blood  and  tissue  fluids  in  general,  and  therefore  no 
longer  a  seat  for  chronic  and  recurrent  retention  of  urates ;  thus  it 
breaks  through  the  uric  acid  filter  action,  and  this  may  be  the  end  of 
the  trouble. 

Here  is  another  reason  for  the  rapid  and  satisfactory  repair  of 
-wounds  and  injuries  in  such  nations  as  the  Turks,  who  live  on  an 
almost  uric-acid-free,  diet :  they  have  not  only,  as  already  pointed 
out,  a  greatly  improved  circulation  owing  to  absence  of  coUaBmia  and 
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a  better  supply  of  alkali  for  damaged  fibrous  structures,  but  Aej 
have  also  less  uric  acid  to  be  precipitated  upon  these  structores  v^ 
keep  up  the  irritation.  Then  where  those  living  on  a  uiic-ac^- 
free  diet  have  required  operation,  the  surgeons  have  nearly  alwij^ 
remarked  on  the  rapid  and  satisfactory  repair  of  the  woool 
These  people  get  well  simply  and  naturally  without  the  opinio 
and  subsequent  massage  that  are  so  often  required  by  the  vnit 
laden  meat  eater. 

Do  we  not  here  see  at  least  a  partial  explanation  of  the  gooc 
results  produced  by  so-called  **  bone-setters,"  who  break  down  aiK 
subject  to  massage  the  fibrous  tissues  round  an  old  traumatism? 

For  an  interesting  case  where  gout  was  cured  by  massage,  see  i 
paper  in  Edinburgh  Medical  Journal^  1898,  vol.  i.,  p.  661,  by  Dr-^ 
W.  Balfour,  who  suggests  that  the  massage  cured  or  prevented  ^ 
thrombosis ;  but  I  think  it  is  much  more  probable  that  the  m%^ 
really  cured  by  flooding  the  affected  tissues  with  fresh  alkaline  serux. 
which  would  increase  the  solubility  and  aid  the  removal  of  uric  acic 
thus  bringing  its  action  into  line  with  that  of  alkalies  and  salicylate 
which  cure  gout  by  eliminating  uric  acid. 

When  joints  are  distended  by  fluids  and  surrounded  by  mw: 
puffy  fibrous  tissue,  a  horse  shoe  blister,  or  a  series  of  smife 
blisters,  will  often  do  much  good  by  removing  the  fluid ;  it  ^^ 
relieves  the  pain  due  to  tension,  and  may  enable  the  patient  to  "^ 
the  limb  once  more,  and  we  may  then  be  able  to  produce  soc^ 
improvement  in  general  health,  which  it  is  so  important  to  do  r 
chronic  and  debilitated  cases. 

I  am  much  interested  to  see  in  reference  to  what  I  have  si^- 
this  chapter  and  in  chapter  x.  that  Dr.  T.  Stacey  Wilson  says  irt 
article  '*  On  Colon  Catarrh,"  British  Medical  Journal,  1902.  toL^ 
p.  1764 :  "  The  key  to  the  treatment  of  this  disease  is  in  my  opioid 
the  recognition  of  its  relation  to  gout."  The  result  is  that  he  ^ 
salicylates  and  uses  them  with  success,  and  this,  I  may  remaric,  is^ 
key  to  the  treatment  not  only  of  colon  catarrh,  but  of  all  catant 
rheumatism  or  irritation  by  uric  acid  in  every  fibrous  tissue  ihroa£^ 
out  the  body. 

My  treatment  of  rheumatism  is  in  a  word  salicylates  folloired  -: 
alteration  of  diet ;  elimination  followed  by  stoppage  of  introdne»o£ 
and  where  conditions  are  unfavourable  to  the  best  action  of  ^ 
powerful  drugs,  I  devote  my  whole  attention  to  making  tfc^ 
favourable. 

Acute  rheumatism  is,  like  gout,  a  trouble  due  to  retention  of  c:- 
acid ;  it  is  therefore  relieved  by  solvents.     In  very  chronic  c^* 
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with  ansBmia  and  debility  it  may  be  associated  with  collsemia,  the 
irritation  being  kept  up  by  the  nrio  acid  filter  action  of  the  irritated 
tissues  and  local  deposits,  and  this  condition  may  be  temporarily 
relieved  by  precipitants  and  a  highly  nourishing  and  stimulating  diet, 
which  clear  the  blood  of  uric  acid  and  stop  this  action.  The  rule 
is,  troubles  that  get  worse  with  solvents  get  better  with  precipitants, 
and  vice  versd  ;  but  when  an  arthritis  is  affected  by  neither,  some 
cause  other  than  uric  acid  should  be  looked  for. 
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CHAPTER  XVII. 


Treatment. 

"  The  proof  of  the  pudding  is  in  the  eating,"  or  rather  the  pwd 
of  the  poisonous  nature  of  flesh  and  tea  lies  in  the  effects  of  refnio 
ing  from  their  use,  and  the  best  possible  tests  of  the  tmtti  td 
stability  of  the  above  considerations  are  the  results  obtained  b 
applying  them.  It  matters  little  to  those  who  suffer  whether  tb 
poison  in  the  blood  is  uric  acid  or  xanthin ;  but  it  matters  eTeiy 
thing  if,  by  altering  their  diet  and  getting  nitrogen  from  one  sooitt 
rather  than  another,  they  can  free  their  blood  of  poison  and  ihes 
selves  of  the  diseases  it  produces. 

Many  volumes  of  theory  did  not  suffice  to  prevent  one  d  cij 
headaches,  but,  ascertaining  that  they  were  due  to  poisoning  t? 
meat  and  tea,  prevention  became  both  certain  and  simple,  t^ 
relapse  is  a  mathematical  certainty  if  these  poisons  are  again  teks 
in  any  form. 

It  has  now  been  definitely  proved  that  flesh  eating  is  faUl  ^ 
endurance,  just  as  Shakespeare  long  ago  suspected  it  was  bid  t 
the  wits. 

The  record  of  some  experiments  in  which  abstainers  fromfi^ 
(and  in  some  instances  from  other  sources  of  uric  acid  as  wet 
exhibited  more  than  twice  the  endurance  of  flesh  eaters  is  gi^ 
by  Professor  Irving  Fisher  in  a  paper  on  "  The  Influence  of  Res 
Bating  on  Endurance,"  Yale  Medical  Journal,  March,  1907  {^ 
also  Professor  Fauvel,  "  Monographies  Cliniques,"  December.  I9f* 
p.  42). 

In  the  last  edition  of  "  Diet  and  Food  "  I  noted  the  converse  fifi 
that  the  Japanese,  brought  up  on  a  fleshless  diet,  at  once  experieoca: 
lethargy  and  fatigue  when  meat  was  added  to  their  food. 

The  above-named  paper,  while  substantiating  in  the  most  eoc 
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plete  and  satisfactory  manner  all  that  I  have  for  years  been  say- 
ing on  the  physiology  and  pathology  of  fatigue,  though  mentioning 
my  explanation  of  the  facts  and  giving  me  credit  for  many  good 
results  in  patients  treated  with  the  uric-acid-free  diet,  yet  suggests 
that  I  estimate  too  highly  the  quantities  of  proteid  required  (p.  14  of 
pamphlet). 

Then  referring  to  my  theory  of  coUsemia  as  a  cause  of  high  blood 
pressure,  Professor  Fisher  says  :  "  Observations  actually  show  that 
persons  possessing  great  endurance  often  have  low  blood  pressure. 
This  is  true,  for  instance,  among  the  subjects  of  the  present  experi- 
ment at  Battle  Greek.*'  This  is  interesting,  for  it  is  probably  at 
Battle  Greek  that  the  most  completely  uric-acid-free  diet  is  prac- 
tised, as  my  books  have  long  been  in  use  there. 

It  is  obvious  that  the  writer  of  this  paper  finds  himself  in  con- 
siderable difficulties  once  he  gets  outside  the  limits  of  the  uric  acid 
theory  of  causation,  as  he  has  little  to  offer  his  readers  except  the 
useless  generalisation  of  nameless  "  fatigue  poisons.'* 

As  to  quantities,  all  my  patients  have  my  leave  to  live  on  less 
proteid  if  they  can  do  so  without  loss  of  strength,  endurance  and 
blood  colour,  and  it  must  be  remembered  that  all  these  can  be  kept 
up  for  a  time  on  deficient  proteids  with  the  aid  of  stimulants,  e.g,, 
fruit,  cold,  or  a  bracing  climate  ;  but  I  was  forced  to  fix  the  standard 
I  use  by  the  fact  that  those  who  took  less  eventually  broke  down. 

It  is  not  without  interest  in  this  connection  that  when,  as  fre- 
quently happens,  a  husband  and  wife  take  up  diet  simultaneously, 
the  former,  leading  a  fairly  active  life,  can  eat  the  more  bulky  foods 
without  much  difficulty  and  soon  becomes  strong  and  well-nourished 
upon  them,  while  the  latter,  keeping  in  the  house  all  the  morning, 
and  perhaps  taking  only  a  drive  in  the  afternoon,  cannot  manage 
the  increase  of  bulk,  remains  debilitated  and  ansBmic,  and  eventually 
has  to  add  egg,  fish  or  meat  to  avoid  collapse,  thus  failing  to  get  the 
full  advantage  of  freedom  from  uric  acid. 

I  must  have  seen  ten  or  a  dozen  instances  of  this  in  the  last  few 
months,  and  yet  if,  as  recent  experimenters  assert,  my  quantities  are 
too  high,  the  women  should  be  well  nourished,  while  the  men  are 
overfed.  I,  on  the  contrary,  believe  that  their  quantities  are  too 
low,  and  that,  given  longer  time,  many  of  those  who  attempt  to 
live  on  them  will  break  down  (see  Edinburgh  Medical  Journal, 
December,  1907). 

I  occasionally  see  people  who  say  that,  though  they  are  doing 
well  on  the  diet,  they  are  not  taking  nearly  the  quantities  I  advise ; 
but  when  it  is  possible  to  collect  their  urine  and  estimate  urea,  the 
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facts  often  fail  to  bear  out  their  assertion ;  and  one  frequent  cause  of 
this  mistaken  idea  of  quantity  is  under-estimation  of  vegetables  ana 
fruit.  Patients  often  tell  me  that  their  vegetable  and  fruit  for  fe 
day  is  only  some  10  oz.  or  11  oz.,  but  on  going  into  details  it  comes 
out  that  they  are  eating  one,  possibly  two,  apples  after  each  of  tije 
three  chief  meals,  and  potato  and  other  vegetable  with  two  of  tbem. 
Now,  quite  a  moderate  apple  will  weigh  3  oz.  to  4  oz.,  and  laip 
ones  5  oz.  to  6  oz.,  and  potatoes  are  equally  heavy.  It  follows  thu 
in  the  above  cases  the  vegetable  and  fruit  taken  are  nearer  30  oz- 
a  day  than  11  oz.,  and  these  people  are  underestimating  their  albo 
mens  by  160  gr.  and  their  urea  by  60  gr.  to  60  gr.,  and  are  theiefoR 
nearer  my  quantities  than  they  suspect. 

It  is  interesting  to  note  that  the  men,  who  at  once  do  well  x 
the  diet,  do  not  clear  out  their  urate  stores  and  have  no  eaiiy 
depression.  The  women,  who  cannot  take  the  quantities,  clear  oa- 
at  once  and  have  early  depression,  but  this  clears  off  if  they  ood^ 
tinue,  and  then  if  they  can  increase  these  quantities  they  also  do 
well.  But  all  who  have  much  urate  retained  must  clear  out  book 
time,  and  so  the  men  who  do  well  at  first  may  have  delalit! 
ansBmia  and  depression  later.  Now,  such  debility  and  ansmii 
coming  perhaps  after  several  years  on  diet,  are  often  thougbtla^ 
credited  to  the  **  impossibility  of  living  on  such  a  low  diet,"  regaro- 
less  of  the  fact  that  many  of  our  ancestors,  even  in  these  isiaoi^ 
lived  on  it  for  hundreds  of  years,  and  that  a  majority  of  the  race  is 
other  parts  are  living  on  it  still,  and  when  they  get  enough  alboine:^ 
are  neither  debilitated  nor  ansBmic.  And  yet  it  appears  that  I  ^ 
accused  by  at  least  one  of  the  above-named  professors  of  orderic^ 
for  my  patients  too  much  albumen. 

Obviously  the  one  accusation  neutralises  the  other,  for  it  cbx^ 
be  a  "low  diet"  and  also  contain  excess  of  albumen,  and  the  r» 
explanation  is  simple,  for  the  debility  and  anaemia,  whether  comiB- 
early  or  late,  are  due  to  the  accumulated  urates  of  the  old  fleah  ut^ 
tea  diet. 

The  diseases  treated  of  in  the  first  fourteen  chapters  are  morec: 
less  directly  due  to  excess  of  uric  acid  in  the  blood,  those  in  tb« 
fifteenth  and  sixteenth  are  due  to  this  excess  being  driven  out  ci  tb 
blood  into  certain  fibrous  tissues.  The  diet  treatment  of  these  disease? 
is  keeping  the  body  and  blood  free  from  an  excess  of  uric  acid,  ao^ 
we  have  now  to  consider  the  way  in  which  this  can  be  done. 

Uric  acid  is  met  with  in  excess  in  the  body  and  blood  chie^ 
from  three  causes :  (1)  It  has  been  introduced  in  excess  by  tbr 
consumption  of  articles  of  food  such  as  meat,  eggs,  fish,  pul^ 
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mushrooms,  asparagus,  tea,  coffee,  cocoa  and  guarana,  which  contaia 
it  or  other  equivalent  members  of  the  xanthin  group ;  or  (2)  because 
so  much  nitrogen  is  taken  that  the  uric  acid  formed  out  of  it  in  the 
relation  to  urea  of  about  1 — 35  is,  owing  to  the  high  acidity  which 
the  salts  and  other  products  of  nitrogenous  metabolism  produce,  not 
all  excreted,  and  a  store  is  gradually  formed  in  the  body  to  the 
extent  possibly  of  from  52  gr.  to  400  gr.  in  a  year ;  (3)  the  high 
acidity  which  results  from  the  taking  of  much  animal  food  prevents 
the  excretion  of  the  uric  acid  introduced  with  this  animal  food,  as 
well  as  of  that  which  is  formed  out  of  its  nitrogen  along  with  a 
certain  quantity  of  urea.  In  a  word,  animal  food  increases  the  in- 
troduction and  formation  of  uric  acid,  and  at  the  same  time  prevents 
its  elimination,  and  the  alkaloids  of  tea,  coffee  or  cocoa  and  certain 
similar  vegetable  products,  e.^.,  those  contained  in  the  pulses,  act  in 
the  same  way. 

Speaking  of  guarana  reminds  me  that  it  is  probably  by  its  nitro- 
genous or  xanthin  elements  that  it  cures  sick  headache  (uric  acid 
headache),  because,  a  dose  of  uric  acid  itself  will  cure  a  uric  acid 
headache,  and  the  first  effect  of  such  a  dose,  and  probably  also  of 
ammonia  and  nitrogen  in  other  forms,  is  to  clear  the  blood.  I 
remember  years  ago,  before  I  began  to  study  medicine,  pointing  to  a 
plate  of  meat  and  saying,  <'  My  headache  will  be  all  right  when  I  have 
eaten  that."  I  now  know  that  the  nitrogen  and  salts  so  introduced 
diminished  the  alkalinity  of  the  liver,  started  a  uric  acid  filter  there, 
and  so  cleared  the  blood  of  the  uric  acid  that  was  causing  my  pain, 
a  rise  in  the  acidity  of  the  urine  following  and  showing  what  had 
occurred.  But  I  would  earnestly  warn  any  fellow-sufferer  against 
treating  his  trouble  in  this  way,  for  I  believe  it  to  be  a  most  dan- 
gerous course ;  the  uric  acid  thus  cleared  out  of  my  blood  was  not 
cleared  out  of  my  body — more  was  introduced — and  for  years  after- 
wards I  suffered  with  most  terrible  headaches ;  while  the  urates  thus 
stored  up  were  passing  through  the  blood,  and  I  believe  that  damage 
was  then  done  to  my  heart,  vessels,  liver  and  other  structures  which 
no  subsequent  change  of  diet  has  sufiBced  to  wipe  out. 

I  would  say,  further,  do  not  under  any  circumstances  resort  to 
caffein  or  guarana  for  relief;  they  are  practically  uric  acid,  and 
present  relief  is  obtained  at  the  price  of  future  suffering.  I  have 
seen  many  cases  in  which  the  employment  of  these  substances  for 
some  considerable  time  for  the  relief  of  headaches,  &c.,  has  been 
followed  by  deplorable  consequences. 

With  regard  to  diet  we  have  seen  that  as  flesh  diet  increases 
the  introduction  of  uric  acid,  it  increases  the  formation  of  uric  acid. 
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and  its  salts  diminish  the  excretion  and  elimination  of  mic  acid.  A 
milk  and  vegetable  diet,  provided  that  no  excess  of  albomens  is 
taken,  introduces  less  uric  acid,  causes  the  formation  of  less  mie 
acid  (because  urea  is  unnecessarily  high),  and  its  salts  promote  the 
free  elimination  of  all  \iric  acid  that  is  introduced  into  or  formed  in 
the  body.  Thus  we  see  (p.  16)  that  I  excrete  now  12  gr.  of  one 
acid,  of  which  10  gr.  are  formed  in  the  body  and  1*9  gr.  are  intro- 
duced ready  formed,  while  a  fraction  of  a  grain  is  accounted  for  bj 
the  excretion  of  urates  previously  stored  in  my  body.  With  this  km 
formation  and  introduction  of  urates  I  have  rarely  any  excess  in  mj 
blood,  and  consequently  suffer  little  or  not  at  aU  from  headache  ao^ 
other  signs  of  such  excess. 

In  former  years  on  ordinary  diet  I  used  to  excrete  500  gr.  of 
urea,  and  in  the  above  proportions  I  must  have  formed  14  gr.  of 
uric  acid  and  introduced  at  least  5  to  6  gr.  ready  formed  in  my  foci 
It  is  easy,  then,  to  see  why  I  often  had  an  excess  of  orates  in  mj 
blood,  and  suffered  from  the  effects  of  such  excess,  namely,  defeciire 
capillary  circulation,  high  blood  pressure,  headache  and  meot&l 
depression.  I  believe  that  the  ordinary  diet  section  of  mankind  loiy 
possibly  introduce  as  much  as  3  or  4  gr.  of  uric  acid  with  each  met! 
or  9 — 12  gr.  in  a  day  or  more,  and  sooner  or  later  will  snfEer  la 
proportion. 

In  Persia,  where  only  the  rich  eat  meat,  gout  has  come  to  be 
known  as  the  rich  man's  disease  (see  Proceedings  of  the  BofA- 
Medical  and  Chirurgical  Society,  third  series,  vol.  v.,  p.  46,  when 
this  interesting  fact  is  contributed  to  the  discussion  on  my  paper  oo 
the  iodides  by  the  physician  to  the  Shah),  and  we  have  already  sec 
that  the  children  of  the  rich  are  in  this  country  specially  liable  to 
ansBmia,  no  doubt  due  to  excess  of  meat  in  their  food,  and  h 
chapter  xvi.,  that  M.  Bouchard  considers  that  such  children  arf 
liable  to  many  troubles,  including  migraine  and  acute  rheomatisir 
and  that  their  anaemia  and  collsBmic  circulation  can  be  seen  at  a 
glance. 

We  have,  then,  two  things  to  do  to  attain  our  object :  we  moss 
cut  off  all  food  which  contains  uric  acid,  and  is  not  absoiatel^ 
necessary,  and  we  must  not  take  more  nitrogen  than  is  required  w 
keep  our  urea  at  the  physiological  level  of  3*5  gr.  per  pound  of  body 
weight  per  day,  or  3*0  gr.  per  pound  for  sedentary  adults  of  ouddie 
age. 

With  regard  to  cutting  off  we  may  at  once  forbid  tea,  cofler 
and  cocoa,  or  permit  them  only  in  the  smallest  possible  qoantme^ 
as  flavourings,  as  some  Eastern  nations  take  tea  not  only  weal 
but  made  with  water  which  is  only  warm.    We  may  cut  off  sact 
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animal  food  as  oontaiDS  uric  acid,  and  give  only  so  much  of  the  less 
harmful  kinds  as  is  necessary  for  nutrition. 
This  raises  two  questions : — 

(1)  What  animal  foods  contain  much  uric  acid  ? 

(2)  How  much  animal  food  is  necessary  for  nutrition  ? 

There  can  be  very  little  doubt  that  the  best  answer  to  our  first 
question  is  to  be  obtained  by  the  physiological  test  which  I  have 
used  in  the  case  of  meat  (see  chapter  iii.,  and  Journal  of  Phy Biology, 
vol.  XV.,  p.  168). 

That  is  to  say,  when  a  person  is  on  a  practically  constant  diet, 
and  watching  his  uric  acid  and  urea  excretion  from  day  to  day,  if 
the  taking  of  a  known  quantity  of  some  substance,  such  as  fish  or 
meat,  always,  vdthout  exception,  increases  the  excretion  of  uric 
acid  out  of  proportion  to  urea,  such  substance  contains  uric  acid 
in  proportion  to  the  increase  and  should  be  avoided. 

Such  a  physiological  test  is  much  more  valuable  than  any  mere 
estimation  of  the  xanthin  contained  in  meat,  for  what  we  want  to 
know  is  the  effect  of  these  substances  on  the  living  human  body 
and  in  so  far  as  meat  eating  produced  my  headaches,  it  was,  as  we 
can  now  understand,  the  xanthins  it  contained  which  slowed  the 
capillary  circulation,  raised  the  blood  pressure  and  increased  the 
excretion  of  uric  acid  in  the  blood  and  urine,  and  we  can  watch  all 
this  as  the  result  of  swallowing  it. 

In  eggs  I  have  been  unable  to  find  any  uric  acid  or  other 
members  of  the  xanthin  group,  such  as  I  have  found  in  meat,  and 
yet  their  steady  and  graduated  administration  invariably  brings 
about  a  rise  in  the  excretion  of  uric  acid  and  all  the  evil  effects  of 
its  passage  through  the  blood,  so  that  I  have  had  to  exclude  them, 
from  my  diet. 

We  know,  however,  from  the  researches  of  others,  that  eggs  do 
contain  a  substance  which  can  be  converted  into  uric  acid,  and  that 
this  is  chiefly  contained  in  the  yolk.  Therefore  my  results  merely 
show  that  this  substance  was  not  estimated  by  the  process  I  used  but 
was  rendered  evident  by  the  physiological  test,  which  showed  quite 
clearly  that  eggs  do  contain  poison,  and  this  physiological  test  is 
the  one  I  always  make  use  of  when  there  is  a  doubt  about  any 
substance  being  uric-acid-free. 

We  must,  therefore,  take  the  following  table  as  at  best  a  rough 
guide  to  the  amount  of  uric  acid  or  xanthin  in  any  food,  and  the 
ultimate  appeal  must  always  be  to  the  effects  of  administration  on  s 
the  excretion  of  uric  acid  from  day  to  day  (see  also  p.  7  and  figs.  73 
and  75). 
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Substance. 

Lamb  (cold  roast  leg)     . . 

Soup  (made  from  bones) 
,1     (made  from  meat). . 

Hospital  beef-tea 

Saddle  of  mutton 

Mutton  (celd  roast  leg) . . 

Veal  (cutlet)     . . 

Beef  (cold  sirloin) 

Kidney  of  sbeep 

Liver     „     „ 

Fowl  (breast)   . . 

Rabbit 

Mackerel 

„         (boiled  only  J  of  an  hour) 

Plaice 

Herring  (fresh) 

„        (Loch  Fyne,  kippered)  . . 
„        (bloater) 
•Beef -steak  (treated  raw) 
•Meat- juice 
*Meat  extract 

Tea     .. 

Coffee.. 

Cocoa.. 


Ubig  Acid  and  Xanthins.  Giiixs 

PBB  CENT.  PIB  l^ 

•050  . .  3-5 

•0068  . .  0-48 

•0202  . .  H 

•0980  . .  70 

•020  . .  H 

•016  . .  1*1 

•049  . .  3-5 

•016  . .  11 

•049  . .  3-5 

•091  . .  6-5 

•024  . .  1-7 

•016  . .  1-0 

•032  . .  2-3 

•015  . .  1-0 

•0039  . .  Oi 

•0040  ..  0-2 

•0900  ..  6*4 

•031  . .  ^ 

•019  . .  1-3 

•697  . .  49-7 

•883  . .  630 

2-5  ..  1750 

1-0  ..  TOO 

•84  . .  590 


*  These  are  from  ch.  ii.,  placed  here  for  comparison. 

The  tissues  were  extracted  as  cooked  aod  ready  for  eatifi^ 
except  as  mentioned,  and  I  give  urio  acid  in  grains  per  poizod  v 
well  as  in  per  cents.,  as  it  has  been  suggested  to  me  by  Dr.  Bosbtst 
Parker  that  this  would  make  the  table  more  useful. 

Young  meat  (lamb  and  veal)  contains  more  than  old  (beef  ui 
mutton),  and  as  we  should  expect,  soup  made  from  meat  contoiv 
considerably  more  than  soup  made  from  bones.  The  kidney  *^ 
liver  of  sheep  contain  more  than  their  muscles,  jast  as  is  the  a* 
in  man,  and  some  kinds  of  fish  contain  a  considerable  qaftntf} 
even  more  than  meat ;  any  increase  in  the  fish  taken  has  certtf^J 
appeared  to  me  to  markedly  increase  the  amount  of  uric  ^ 
passing  through  the  blood. 

The  fact  that  hospital  beef-tea  contains  so  muoh  uric  acid  i' 
interesting,  and  a  pint  of  this  beef-tea,  I  am  informed,  was  m*^ 
by  cooking  1  lb.  of  meat  for  eight  hours. 

It  appears,  then,  that  this  process  extracts  .about  five  times  » 
much  as  I  have  obtained  from  similar  muscular  tissue,  but  tbea  - 
only  boiled  it  for  half  an  hour  (see  chapter  xviii.).  This  ren^ 
it  probable  that  I  have  only  extracted  from  the  tissues  in  the  ibc^' 
table  from  a  quarter  to  half  of  the  uric  acid  they  really  cootai< 
getting  relatively  more  from  the  younger  or  softer  tissues,  wfc 
broke  up  more  easily,  and  less  from  the  older  and  tougher  tisso» 
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As  regards  the  animal  foods,  their  infusions  and  extracts,  the 
figures  given  represent  uric  acid  plus  other  members  of  the  xanthin 
group,  and  tea,  coffee  and  cocoa  contain  xanthin  compounds,  not 
uric  acid ;  but  these  may,  for  all  pathological  and  physiological 
purposes,  be  regarded  as  one  and  the  same  substance,  producing 
throughout  the  body  and  its  tissues  the  same  effects. 

Then  I  find  that  a  single  supper  or  dinner  of  soup,  fish  and  meat 
increases  the  urate  excretion  of  the  following  three  or  four  days  by 
about  4  to  6  gr. ;  but  the  animal  food  taken  at  such  a  dinner,  including 
soup  and  meat  extracts,  probably  does  not  exceed  the  equivalent  of 
J  lb.  of  meat,  so  that  the  results  of  digestion  correspond  fairly  well 
with  those  of  long  cooking  in  the  case  of  the  above  beef-tea. 

It  needs  but  a  very  simple  calculation  from  the  figures  to  show 
that  tea  is  by  no  means  the  harmless  substance  it  has  been  sup- 
posed to  be,  and  that  in  place  of  causing  a  little  dyspepsia  by 
tanning  the  gastric  mucous  membranes,  it  may  really  bring  about, 
in  the  course  of  a  year,  the  introduction  of  a  huge  quantity  of  uric 
acid,  and  thus  account  for  some  of  the  most  serious  effects  of 
coUsBmia  or  arthritis,  of  which  we  had  probably  one  instance  on 
p.  290. 

I  may  mention,  while  speaking  of  tea,  some  figures  kindly  sent 
me  by  Dr.  C.  E.  Lockwood,  of  New  York,  as  obtained  by  a  friend 
of  his,  Dr.  W.  J.  Morton,  while  experimenting  on  himself  with  tea. 

He  took  from  4  to  8  drachms  of  green  tea  infused  in  a  pint  of 
water,  and  continued  it  for  seven  days,  and  as  a  result  uric  acid  rose 
from  5  gr.  up  to  8,  10,  11,  and  13  gr.,  while  urea  fell  steadily  from 
591  gr.  to  422  gr.  in  the  same  time,  this  fall  of  urea  illustrating  the 
depressing  effects  on  metabolism  of  excess  of  xanthin  or  uric  acid  in 
the  blood  (see  chapter  viii.). 

I  am  glad  to  see  that  Dr.  R  B.  Turck  points  out  that  the 
injurious  effects  of  meat  are  due  to  its  extractives,  with  which  he 
was  able  to  produce  distinct  symptoms  of  poisoning  and  often  death 
in  dogs,  mice,  and  rats  (see  the  Medical  Examiner  and  Practitioner, 
vol.  xvii.,  August,  1907).  I  can  answer  for  it  as  a  matter  of  clinical 
observation  that  small  children  who  have  been  given  considerable 
quantities  of  meat  juices  and  extracts  occasionally  die  unexpectedly 
within  a  few  weeks ;  and  it  was  the  absence  of  obvious  cause  for 
these  deaths  that  led  to  their  being  observed. 

How  much  animal  food  is  necessary  for  nutrition  ? 

I  have  had  in  my  experimental  work  the  most  absolute  proof 
that  a  sufOrcient  supply  of  nitrogen  is  the  prime  necessity  of 
nutrition. 
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For  before  I  became  aware  that  the  uric  acid  which  poisoDed 
me  was  being  poured  in  ready  formed  in  flesh  foods,  tea,  ec&t 
&c.,  I  believed  that  the  only  way  to  reduce  uric  acid  wastoiedoK 
total  nitrogen,  and  this  I  proceeded  to  do,  with  the  nnforioBatt 
result;  of  reducing  myself  to  a  condition  of  extreme  debility  ui 
asthenia. 

But  when  I  found  out,  in  1893,  that  all  uric  acid  and  xftn^ 
swallowed  appeared  in  the  blood  and  eventually  in  the  urine,! 
saw  that  I  could  take  as  much  nitrogen  as  was  neoeesarrior 
nutrition  as  long  as  I  avoided  substances  containing  much  wt 
acid  or  xanthin. 

I  will  now  show  in  fig.  73  an  epitome  of  my  results  during  toir 
years,  each  dot  in  the  curves  there  given  corresponding  to  a  moDtbf 
excretion. 

The  figure  begins  with  December,  1893,  where  we  see  um » 
very  low,  at  10,000  gr.  in  the  month,  or  322  gr.  a  day,  wiiidi  fer 
125  lb.  of  body  weight  is  only  about  2*6  gr.  per  pound  per  day;  b< 
uric  acid  is  high,  12*8  gr.  per  day,  giving  a  relation  of  uric  icidtc 
urea  of  1 — 26. 

This  was  a  condition  of  considerable  danger,  as  my  tissues  i«R 
not  only  under-nourished  from  want  of  albumens,  but  circultttc:^ 
was  very  defective  owing  to  ooUsemia;  and  I  was  thus  exacdyic 
the  condition  in  which  tubercle  or  any  of  the  exanthemata,  or  otbff 
parasitic  diseases,  might  have  flourished  in  spite  of  a  very  bv 
allowance  of  fat,  sugar  and  starch.  I  trust  that  this  experieoee  d 
mine  may  act  as  a  warning  to  others  not  to  try  the  starratioii  roic 
out  of  their  difficulties,  it  being  at  once  dangerous  and  unneoestf? 

This  is  exactly  the  condition  of  the  women  mentioDed  abo*^ 
who  suffer  from  severe  collsemia  because  unable  to  take  sutUec^ 
food ;  and  here  is  a  further  justification  of  the  quantities  I  oniff 

From  this  onward  we  see  a  steady  rise  of  urea  till  in  PebrBuy 
1896,  it  has  reached  about  387  gr.'a  day,  and  in  June,  1896,totbo* 
419  gr.  a  day.  And  uric  acid,  which  was  above  14*7  gr.  9ef«* 
times  in  1896,  and  above  13*7  in  1896,  falls  towards  the  ead  d 
this  year  (1895)  to  11*9,  and  has  remained  about  this  level*  ^ 
relation  to  urea  in  the  early  part  of  1897  being  very  close  to  ^ 
supposed  level  of  formation,  1 — 36. 

So  that  at  the  present  time  the  uric  acid  excreted  in  a  year  n 
nearly  500  gr.  less  than  in  1894,  and  urea  is  nearly  30,000  gr-  * 
year  more. 

The  great  fall  in  uric  acid  is  entirely  due  to  the  gradual  ^^ 
nation  from  my  diet  of  substances  containing  it  or  its  xanthin  i«^ 
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tives.  Thus  up  fco  the  early  part  of  1894  I  was  taking  boUi  fish  aiK: 
eggs,  ia  1895  I  took  fish  perhaps  once  a  day,  at  the  end  of  1895 1 
took  neither  fish  nor  eggs,  and  in  the  latter  part  of  this  year  and  ibc 
whole  of  1896  I  gradually  eliminated  from  my  diet  all  articles  tbu 
contained  even  the  smallest  quantities  of  egg,  such  as  puddings  cf 
various  kinds,  and  cakes,  as  I  got  very  distinct  evidence  that  tbeeE 
when  taken  every  day  increased  the  excretion  of  uric  acid. 

The  curves  tell  their  own  tale  and  show  that  I  am  now  poe- 
tically free  from  uric  acid,  and  that  the  small  output  of  this  sob^ 
stance  is  not  due  to  its  small  excretion  or  retention  owing  to  lisic; 
acidity  and  urea,  for  in  February,  1897,  I  took  a  large  amount  c 
alkali  and  greatly  reduced  the  acidity  of  the  urine,  and  yet  tb 
resulting  rise  of  uric  acid  was  small  indeed,  showing  that  sbere 
were  practically  no  stores  in  the  body  available  for  solution. 

I  would  point  out  that  with  this  great  fall  of  uric  acid  my  bioo: 
decimal  has  gone  up  since  1894  fully  10  per  cent. ;  that  my  pois^ 
is  now  never  so  slow  or  my  blood  pressure  bo  high  as  it  used  to  be 
that  headache  and  mental  depression  are  steadily  and  compkselj 
absent,  while  nutrition,  strength,  and  power  of  endurance  are  beue: 
than  at  any  time  during  the  previous  fifteen  years. 

It  may  be  said  that  the  improvement  in  the  blood  decimal  is  ^ 
to  the  rise  of  urea,  and  this  is  no  doubt  correct  to  some  extent,  fx 
the  nutrition  of  this  circulating  tissue  must  have  improved  aioc^ 
with  the  rest;  but  this  will  not  explain  the  fact  that  the  hied 
decimal  fluctuates  with  the  hourly  and  daily  fluctuations  in  t^^ 
excretion  of  uric  acid,  and  that  both  in  myself  and  others  ths: 
swallowing  of  uric  acid  or  any  of  its  xanthin  relatives  will  pronqitij 
bring  it  down  without  affecting  urea  at  all. 

My  blood  decimal  has  further  improved  since  1898,  and  is  no« 
between  •?  to  '8,  which  is  on  or  above  the  normal  of  any  other  sctia 
and  15  to  20  per  cent,  higher  than  I  had  got  before  on  ordinary  diec 
(see  note  in  chapter  xii). 

This  figure  therefore  shows  that  the  excess  of  uric  acid  and  iti 
diseases  it  produces  are  matters  of  introduction,  that  no  reduouoc  r. 
urea  compatible  with  life  will  bring  down  uric  acid  so  long  as  iiifir> 
duction  is  continued.  On  the  other  hand,  so  long  as  urio  add  ±> 
not  introduced,  urea  may  be  kept  at  any  heigBt  required  by  pbyK- 
ology  to  furnish  the  greatest  amoimt'of  force  the  body  is  capable  a 
producing ;  and  with  sufficient  urea  and  in  the  absence  of  excess  c- 
uric  acid  it  can  furnish  force  for  nutrition,  strength  and  power  a: 
endurance  to  an  extent  which  is  greatly  in  excess  of  anything  tii^ 
can  be  done  when  fed  on  animal  flesh  and  vegetable  alkaloids ;  ^ 
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the  rate  of  the  capillary  circulation  tells  us  in  a  moment  whether  we 
have  to  do  with  an  organism  which  is  hampered  by  the  friction 
causing  collsemia  or  with  one  which  has  a  free  circulation,  and 
which  will  consequently  excel  both  in  force  production  and  in 
endurance. 

My  experience,  therefore,  leads  me  to  answer  the  question  of  the 
quantity  of  animal  food  necessary  for  nutrition  as  follows : — 

No  animal  food  at  all  is  necessary,  for  the  whole  of  the  required 
nitrogen  can  be  got  from  the  vegetable  kingdom,  but  as  milk  and 
cheese  appear  to  have  no  power  of  increasing  the  excretion  of  uric 
acid  they  may,  if  necessary,  be  used  along  with  the  vegetable 
foods. 

As  to  the  quantity  of  nitrogenous  food  required,  my  experience 
leads  me  to  believe  that  the  allowance  given  in  most  works  on 
physiology  of  3  5  gr.  of  urea  per  pound  of  body  weight  per  day  is 
very  close  to  the  mark  for  a  healthy  and  active  adult  man. 

Children  may  require  nearly  three  times  as  much,  as  they  have 
to  grow  as  well  as  to  keep  up  nutrition  ;  sedentary  adults  require  less, 
and  those  who  are  old  as  well  as  sedentary  much  less. 

Thus,  for  myself,  I  believe  that  somewhere  between  3  and  3^  gr. 

per  pound  per  day  is  the  best  amount  of  urea,  near  the  higher  limit 

when  I  am  taking  a  considerable  amount  of  exercise  regularly,  and 

near  the  lower  when  I  am  very  sedentary,  as  in  bad  weather  in 

•  winter. 

Then  as  urea  multiplied  by  three  equals  roughly  the  albumen 
required  to  produce  it,  if  the  weight  is  known,  it  is  easy  to  calculate 
approximately  the  quantities  of  the  various  food  substances  that  will 
have  to  be  taken  by  any  given  person. 

But  for  adults  leading  ordinary  and  somewhat  sedentary  lives,  it 
suffices  to  multiply  the  pounds  in  the  body  weight  by  9 ;  thus,  a 
man  of  140  lbs.  will  require  140  x  9  =  1,260  gr.  of  albumen  per  day, 
and  I  believe  it  to  be  dangerous  to  go  below  this  quantity  (see 
Medical  Becord,  August,  1905)  where  I  have  pointed  out  that  it  is 
not  safe  to  take  less  than  the  quantity  of  albumen  just  mentioned). 

That  those  who  take  even  a  fraction  less,  and  continue  to  do  so 
for  twelve  to  eighteen  or  twenty-four  months,  come  as  a  result  to 
softer  from  increasing  anaemia,  subnormal  temperature,  and  even- 
tually also  from  deficient  strength  and  power.  In  a  later  paper  on 
*'  Heart  Failure  as  the  Eesult  of  Deficient  Food,'*  Medical  Record, 
May,  1906,  I  point  out  that  this  underfeeding,  if  continued  for  some 
time,  may,  under  certain  circumstances,  result  in  more  or  less  heart 
failure  and  collapse. 
51 
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Afc  the  end  of  this  paper  1  say :  "  In  practice  I  give  all  adultewho 
consult  me  9  gr.  of  albumen  per  day  for  each  pound  of  body  wei^ 
and  though  this  is  only  a  rough  guide  it  is  decidedly  better  than 
none.  But  because  it  is  a  roqgh  guide  I  watch  also  the  tempen- 
ture  of  the  body,  the  condition  of  the  blood,  the  ratio  of  thecapiliiry 
reflux  to  blood  pressure,  and  the  other  circulation  signs  above  mefl 
tioned  (see  also  chapter  v.),  and  I  look  upon  these  taken  together u 
safe  and  certain  guides  to  a  condition  of  satisfactory  nounshmeot 
and  nutritien. 

*<  Far  be  it  from  me  to  assert  that  there  are  no  exceptions,  v»i 
that  no  one  can  live  on  less  than  9  gr.  of  albumen  per  pound  dtOj; 
but  those  who  do  so  must  demonstrate  that  all  these  conditioos 
remain  normal,  week  after  week,  month  after  month,  and  year  afK^ 
year,  or  they  will  fail  to  persuade  me  that  they  are  not  undeifeea 
ing  and  courting  danger." 

This  is,  I  believe,  a  true  statement  of  the  case,  and  tb»k  ^ 
above  signs  are  the  only  safe  guides  in  practice,  if  disaster  is  to  be 
prevented. 

With  reference  to  this  question  of  quantity,  I  note  with  gn*-' 
interest  that  Baron  Takaki  mentions  in  his  lectures,  published  is  *^ 
Lancet,  1906,  vol.  i.,  p.  1369,  the  way  in  which  he  was  able  tosW 
out  beri-beri  in  the  Japanese  Navy  merely  by  increasing  their  illo* 
ance  of  albuminous  foods.  He  found,  in  fact,  that  beri-beri^' 
due  to  the  quantity  of  nitrogen  in  the  food  falling  below  thai  (^ 
charged  from  the  body,  and  he  says :  **  The  greater  the  dife^ 
in  these  proportions  the  more  beri-beri  occurred,  and  the  l«i  ^ 
difference  the  less." 

This  is,  then,  a  most  interesting  instance  in  point  in  wbidii 
deficiency  of  albuminous  food  produces  liability  to  disease,  wU^  ^ 
mere  increase  to  a  more  normal  ratio  of  albuminous  food  to  boc 
weight  suffices  to  do  away  with  the  attacks  of  disease. 

Such  a  calculation  as  the  above  should,  however,  only  be  ^ 
as  a  rough  guide,  as  nutrition,  the  blood  decimal,  strength  ^ 
power  of  endurance  are  the  naost  certain  indications  of  tiie  o^ 
eary  quantity  and  quality. 

The  rule,  then,  for  an  active  adult  is — ^find  the  body  weigbi  ^ 
pounds :  if  there  is  much  adipose  tissue  deduct  it,  ijt,,  Uks  ^ 
weight  of  the  individual  before  he  began  to  get  stout,  moltq^  ^ 
3*5  and  the  resultant  by  3,  and  you  wiU  have  the  aniioantcJ  albis' 
in  grains  that  he  will  have  to  consume  each  day. 

Thus  a  man  of  140  lb.  x  3*5  =  490  x  3  =  1,470  gr.,  the  vs0e^ 
^^  albumen  to  be  taken  by  him  each  day. 
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He  musfc  leave  out  all  meat,  fish,  fowl,  game  and  eggs,  which 
contain,  say,  15  to  25  per  cent,  of  albumen,  and  replace  them  by — 

Milk containing  3 —  4  per  cent,  of  albumen. 

Cheese        „        25—33 


Bread 

Cereal  foods 
Nuts  or  almqnds 
Dried  fruits... 


8 

5—12 

15—25 

2—  3 


He  may  also  have  gajrden  vegetables,  but  these  often  contain 
mere  fractions  of  a  per  cent,  of  albumen,  or  garden  fruit,  containing 
from  0*6  up  to  1-0  or  1*5  per  cent,  of  albumen  only. 

Practically,  then,  he  will  have  to  replace  his  flesh  foods  by  bread 
and  corn  foods  and  a  little  milk  and  cheese,  with  nuts  and  dried 
fruits  if  he  likes  and  can  digest  them  ;  and  he  should  regard  garden 
vegetables  and  fruits  as  sauces  for  the  dry  or  less  interesting  bread 
and  cheese. 

I  am  sorry  to  see  that  Dr.  Hall  finds  3-4  gr.  of  purin  (=  uric 
acid  and  xanthin)  in  a  pound  of  oatmeal  {British  Medical  Journal^ 
1902,  vol.  i.,  p.  1462),  and  I  am  still  more  sorry  to  find  that  my  own 
experiments  seem  to  confirm  his  result. 

With  regard  to  this,  I  will  only  say  that  some  xanthin  is  prob- 
ably universal  throughout  the  vegetable  kingdom,  just  as  some  uric 
acid  is  universal  throughout  animal  tissues ;  both  are  products  of 
the  metabolism  of  life,  and  are  probably  inseparable  from  this,*  and 
all  we  can  do  is  to  choose  those  things  which  contain  least.  In  the 
same  way  the  whole  wheat  grain  is  by  no  means  free  from  xanthin, 
but  a  large  part  of  it  is  removed  with  the  germ  and  coverings ;  hence 
white  bread,  according  to  Dr.  Hall  (previous  reference),  contains 
none ;  and  white  bread  in  my  experience  also  contains  little  or  none. 
But  some  other  breads  which  retain  the  germ  and  coverings  contain 
quite  appreciable  quantities,  and  one  of  these  which  I  estimated 
contained  2*7  gr.  per  lb. 

This,  of  course,  raises  the  question  of  the  separation  of  xanthins 
from  the  other  grains  and  the  pulses,  and  many  manufacturers  claim 


•  Dr.  Sheridan  Lea  in  his  **  Chemical  Basis  of  the  Animal  Body  "  (p.  174) 
says  :  **The  relationship  of  the  xanthin  bodies  to  certain  vegetable  alkaloids  is 
further  interesting  when  it  is  remembered  that  the  latter  are  regarded  by  plant 
physiologists  as  waste  products  ol  the  vegetable  organiams,  and  are  thus  foond 
ohiefly  in  those  parts  of  the  plant  which  are  on  their  way  to  removal,  viz.,  tho 
bark,  leaves  and  seeds." 
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that  they  do  thus  remove  a  considerable  quantity,  and  my  resulte 
seem  to  show  that  this  is  true  ;  but  I  still  prefer  to  work  with  ceareab, 
which  only  contain  from  2  gr.  to  4  gr.  per  pound  in  their  originsl 
condition,  rather  than  with  the  pulses,  which  my  researches  show  fa> 
contain  as  much  as  16  gr.  to  the  pound,  or  twice  as  much  as  moss 
meat  (muscle).  But  if  xanthins  are  completely  removed  from  th& 
pulses  then  there  is  no  more  harm  in  taking  their  albumens  tiuo 
those  of  (white)  br^ad.  The  ultimate  appeal  is,  of  course,  to  the  uiinA 
and  the  blood ;  for  a  man  fed  on  meat  with  tea  and  coffee  excretes 
some  20  gr.  of  uric  acid  a  day,  and  has  slow  capillary  refiax  aod 
many  granules  in  the  blood ;  while  another  man,  fed  on  cereals,  milk, 
cheese,  nuts  and  fruit,  excretes  only  10  gr.  to  12  gr.  of  uric  acid  per 
day,  and  has  quicker  capillary  reflux  and  fewer  granules  in  the 
blood,  albumen,  nitrogen  and  urea  being  the  same  in  both  cases. 

Again,  there  is  an  immense  difference  between  taking  cereals  that 
contain  600  gr.  to  800  gr.  of  albumens  and  3  gr.  to  4  gr.  of  xanthio 
per  pound,  and  taking  tea  which  contains  praptically  no  albun^B 
and  about  175  gr.  of  xanthin  per  pound ;  here  man  is  taking  pore 
poison  and  no  nourishment  whatever,  and  with  the  introduction  v^ 
diffusion  of  tea  and  coffee  throughout  the  land  there  has  come  about » 
very  great  increase  of  all  uric  acid  disease  (see  facts  given  further  oal 

With  reference  to  tea  I  have  the  following  interesting  note  frocB 
my  friend  Mr.  D'Arcy  Power,  who  says :  **  Have  you  ever  r»d 
Walpole's  letters  ?  Whenever  he  has  an  attack  of  gout  he  attribotet 
it  to  tea  and  stops  taking  it." 

This,  then,  shows  that  tea  has  not  always  been  thought  to  be 
merely  a  cheering,  harmless  beverage. 

With  regard  to  all  these  cereals  and  the  breads  and  paddings 
made  from  them,  we  must  bear  in  mind  that  the  outer  husks  of  all 
kinds  of  corn  contain  some  xanthin,  and  that  therefore  wholaneal 
bread,  brown  bread,  whole  meal  and  bran,  and  foods,  bread  tai 
biscuits  containing  them,  must  be  avoided  by  all  those  who  wooH 
be  as  free  as  possible  from  xanthin.  What  you  want  is  a  flosr 
containing  the  whole  of  the  grain  without  any  of  the  husk  aod 
without  the  germ,  and  this  is  what  is  commonly  called  best  secoods 
flour.  There  is  not  much  difference  in  nourishment  between  whtse 
bread  and  wholemeal  bread,  but  the  most  nourishing  bread  of  all  i^ 
that  made  with  seconds  flour. 

Obviously  most  of  our  fruits  contain  so  much  water  that  ho^ 
quantities  would  have  to  be  taken  to  get  the  necessary  albumen. 

So  our  man  of  140  lb.  would  have  to  take  in  order  to  get  h» 
1 ,470  gr.  of  albumen — 
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14  oz.  bread  {=  8  per  cent,  of  albumen) — 476  gr.  of  albumen. 
2  oz.  rice     (=  5  „  „        )—  43  „  „ 

2  pints  milk  (=  3  „  „        ) — 625,,  „ 

2 oz.  cheese  (r:^33  „  „        )— 280  „ 

Total     ...     1,326 

and  the  remaining  145  gr.  will  probably  be  made  up  out  of  the 
cereal  or  other  vegetable  products  he  takes  as  puddings  and  out  of 
the  garden  vegetables  and  fruits  ordinarily  consumed. 

Now,  many  modifications  of  this  diet  are  possible,  and  the  best 
plan  is  for  each  individual  to  take  that  which  suits  his  own  taste. 

For  my  part  I  regard  a  diet  consisting  chiefly  of  breadstufFs  and 

cereal  foods  as  having  more  advantages  than  any  other,  and  this 

was  the  diet  on  which  the  athletes  of  Greece  and  Bome  performed 

their  feats.    It  is  a  diet  for  workers  and  the  active,  less  suited  for 

the  sedentary.    For  practical  purposes  I  divide  breadstuffs  into  three 

classes — (1)   The  breads  proper,  (2)  the  biscuits,  (3)  the  puddings 

and  pudding  stuffs;  and  8  oz.  of  each  of  these  three  would  form 

a  large  part  of  a  day's  food  for  anyone,  and  the  remainder  of  the 

albumen  would  no  doubt  be  made  up  from  the  ftuits  and  vegetables 

taken  as  sauces  to  the  breads.    One  pound  of  cereal  meal  alone 

would  equal  about  800  gr.  to  900  gr.  of  albumen,  and  those  in 

active  work  would  no  doubt  eat  from  IJ  lb.  to  1|  lb.  of  this,  and 

when  fruit  and  vegetables  have  been  added  this  would  be  a  very 

ample  diet  for  anyone.     Those  who  cannot  take  these  quantities  of 

cereal  foods  can  add  a  certain  amount  of  milk  and  cheese  until  they 

can  learn  to  take  the  cereals.     A  very  large  variety  is  to  be  obtained 

in  each  class  of  breadstuffs.     The  fruits  cannot  be  kept  the  same 

from  month  to  month,  and  the  vegetables  also  necesseurily  vary  with 

the  season.    There  is  thus  endless  variety ;   but  these  foods  have 

been  neglected  till  to-day  they  are  but  little  known. "*" 

The  above-mentioned  diet  of  breadstuffs,  fruit  and  vegetables 
would  work  out  into  three  meals  a  day  somewhat  as   follows: 

*  To  meet  this  difficulty  practical  instruction  in  food  and  feeding  can  be 
obtained  at.  Baylis  House,  Slough,  Bucks,  a  fine  old  mansion  standing  in  ex- 
tensive gardens  and  grounds.  This  replaces  the  smaller  house,  Apsley,  which 
has  been  used  for  the  same  purpose  for  the  past  six  years,  being  a  contribution 
to  the  cause  of  diet  reform  by  a  grateftil  patient.  When  I  enumerate  to  patients 
the  foods  that  must  be  left  out  they  often  remark  that  there  remains  but  little 
to  live  on,  but  after  a  visit  to  Apsley  they  are  ready  to  admit  that  many  of  the 
things  they  have  been  neglecting  are  better  than  the  things  they  have  been 
4;atiog,  and  that  there  is  still  plenty  and  to  spare  to  suit  aU  tastes. 
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The  total  for  the  day  being,  say,  24  oz.  of  breadstuffs  and  24  oz. 
of  fruit  and  vegetable,  we  get  for  each  meal  8  oz.  of  breadstuff 
and  8  oz.  fruit  and  vegetable.  This  will  further  subdivide  into, 
say,  2  oz.  of  toast,  3  oz.  of  biscuit,  3  oz.  of  pudding,  2  oz.  of  dry 
fruit  and  3  oz.  each  of  vegetable  and  fresh  fruit.  Those  who  cannot 
take  these  quantities  (and  only  a  young  adult  leading  an  acti^ 
life  would  require  more)  must  take  as  much  as  they  can  and  add 
some  milk  or  cheese,  or  both,  to  make  up  for  the  breadstuffs  left  out, 
and  they  will  gradually  learn  to  eat  more  of  the  latter  as  they  go 
on.  Now,  16  oz.  sounds  a  very  large  meal,  but  we  must  remember 
that  vegetables  and  fruits  weigh  heavy  and  contain,  even  the  dry 
ones,  a  large  amount  of  water ;  the  really  solid  food  is  the  8  oi. 
of  breadstuffs.  The  best  way  to  eat  this  diet  is  to  select  several 
kinds  of  breadstuffs,  as  toast,  biscuits  and  pudding,  and  place 
them  at  one's  side,  and  then  one  or  two  fruits  and  vegeiahlei 
which  are  to  serve  as  sauces.  The  breadstuffs  must  be  weighed 
at  first  to  test  the  amount  eaten  and  to  know  how  mach  milk 
and  cheese  have  to  be  added,  and  it  follows  from  their  percent- 
age of  albumen  that  about  3  oz.  of  milk  or  about  ^  oz.  of  cheeBd 
has  to  be  taken  for  each  ounce  of  bread  left  out.  Thus  a  persoe 
who  falls  short  of  his  quantum  of  breadstuffs  by  8  oz.  in  the  day 
will  have  to  add  21  oz.  milk  or  2  oz.  cheese.  Then,  as  a  persoo 
of  140  lb.  wants  about  30  oz.  of  bread,  it  follows  that  roughly  spetk- 
ing  a  little  more  than  2  oz.  of  bread  is  required  for  a  day's  food  for 
each  10  lb.  of  body  weight.  Butter  or  oil  may  be  taken  <id  lib.  by 
those  who  are  not  too  stout,  or  in  fear  of  becoming  so,  and  a  good 
way  of  taking  them  is  to  mix  them  with  the  vegetables.  The  way 
to  take  these  foods  is  to  eat  the  breadstuffis  steadily,  with  an  occa- 
sional mouthful  only  of  the  fruit  or  vegetable,  which,  with  butter  or 
oil,  are  the  sauces.  Or  nuts  can  be  taken  by  those  who  can  digest 
them,  and  then  part  of  the  oil  or  butter  can  be  got  from  this  soaice. 
and  those  who  can  take  considerable  quantities  of  nuts  or  nat  foods 
can  considerably  reduce  their  breadstuffs,  as  1  oz.  of  nuts  taken  u 
equal  to  2  oz.  of  breadstuffs  left  out.  As  1  have  said,  the  variety  is 
these  foods  is  very  great,  and  with  a  little  ingenuity  may  be  made 
almost  endless,  but  with  this  diet  the  taste  for  simple  foods  retorca. 
so  that  it  is  often  easy  to  make  a  meal  of  two,  or  at  the  most  Uix«( 
things,  say  toast,  potatoes  and  oil  and  dry  fruit.  In  this  way  th» 
labour  of  the  housekeeper  may  be  greatly  reduced,  and  life  yiekk 
more  time  for  other  things  besides  eating  and  drinking;  and  aha 
without  any  diminution  of  the  natural  pleasure  of  taste  aocl  tfae 
satisfaction  of  hunger,  which  indeed  are  often  mnoh  increased  am 
a  natural  diet. 
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I  myself  make  but  little  use  of  nuts,  but  they  are  very  valuable 
foods  for  those  who  can  digest  them.  Those  who  have  been  acous- 
tomed  to  eat  them  should  certainly  continue  them,  while  those  who 
are  free  from  organic  disease  and  whose  teeth  and  digestion  are 
sound  may  try  small  quantities  of  the  more  tender  kinds  and 
judge  for  themselves  whether  to  continue  them.  If  the  result  is 
favourable,  it  will  be  possible  for  these  people  to  diminish  bread- 
stuffs  by  increasing  nuts.  As  a  rule  men  can  take  the  quantities 
of  breadstuffs  fairly  easily ;  it  is  the  sedentary  women  who  find 
difficulty  in  doing  so.  Thus  the  uric- acid-free  diet  is  composed 
,  of  foods  which  everyone  takes,  only  the  quantities  have  to  be 
increased  to  replace  the  flesh  foods  left  out. 

Through  the  kindness  of  a  friend  who  holds  an  official  position 
in  Lower  Burmah  I  am  able  to  give  some  information  in  regard  to 
the  diets  in  use  in  that  country,  and  the  following  is  the  regular 
scheme  '*  in  force  in  the  prisons  for  adult  males/'  and  the  average 
weight  for  such  prisoners  may  be  taken  as  120  lb.,  and  on  this  diet 
they  are  said  to  get  fat  and  strong. 

Kice 1  lb. 

Fish  or  lentils           4  oz. 

Vegetables     10  oz. 

Salt     i  oz. 

Fish  chutney             ^  oz. 

Condiments f  oz. 

This,  according  to  my  calculations,  adds  up  to  984  gr.  of  albumen, 
and  this,  divided  by  120,  will  give  8*2  gr.  per  pound  of  body  weight 
per  day,  which  is  a  little  below  my  standard  of  body  weight  multi- 
plied by  9.  But  then  these  prisoners,  as  we  may  gather  from  the 
fact  that  they  grow  fat,  are  probably  not  doing  hard  work. 

From  the  same  source  I  also  have  a  statement  as  to  the  food  of 
the  ordinary  peasant  in  Lower  Burmah,  and  this  seems  to  be  a  long 
way  over  my  standard  in  relation  to  body  weight ;  it  is  said  to  be 
the  fall  diet  of  an  able-bodied  male. 


Meat       

4  oz. 

Fish        

...         ...     8oz. 

Vegetables         

lib.  8oz 

Eice        

lib.  8oz 

Fish  chutney     

2oz. 

Salt  and  condiments    .. 

1  oz. 

This  works  out  to  the  enormous  total  of  1,938  gr.  per  day,  or, 
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leaving  out  the  meat  entirely,  to  1,488  gr. ;  indeed,  it  seems  to  me 
that,  leaving  out  entirely  both  meat  and  fish,  the  diet  would  still 
be  an  ample  one  for  a  man  of  120  lb. 

With  regard  to  this  my  informant  says  :**...  The  BurmaD 
eats  meat  whenever  he  can  get  it,  but  I  think  the  amount  is  orer 
estimated,  as  many  of  the  villagers  probably  never  get  it  at  all,  and 
fish  also  is  somewhat  scarce.  The  bulk  of  the  peasants  live  chiefly 
on  rice  and  a  few  condiments." 

So  far  as  these  statements  go,  there  is  nothing  to  show  that  the 
natives  of  Burmah  are  able  to  live  on  less  food  than  I  estimate  for; 
and  to  be  certain  that  even  the  8*2  gr.  per  pound  was  an  under  estiinite 
for  weight,  we  must  also  be  sure  that  the  120  lb.  was  composed  of 
bone  and  muscle,  and  that  they  were  carrying  no  fat  at  the  time  c^ 
their  admission  to  prison. 

Similar  statements  come  to  hand  about  the  Chinese  andJapaoefle, 
many  of  whom  are  reported  to  consume  from  1 J  to  2  lb.  of  rice  per 
day.  And  for  those  of  them  who  are  of  light  weight  this  would  go 
a  long  way  to  supply  the  albumen  necessary  for  my  9gr.  perpoaod 
scale. 

Compare  with  this  the  diet  of  the  butcher  referred  to  in 
chapter  xv.,  who  took  2  lb.  of  meat  a  day,  and  would  get  fioio 
this  source  alone  about  2,750  gr.  of  albumen ;  from  this  be  wooU 
form  upwards  of  900  gr.  of  urea  and  26  gr.  of  uric  acid,  and  as  the 
meat  introduced  14  gr.  of  uric  acid  (and  if  he  frequently  ate  lifer 
and  kidney  considerably  more)  he  had  daily  to  deal  with  40  gr.  oi 
uric  acid  as  compared  with  11  gr.  or  12  gr.  bad  he  been  on  » 
uric-acid-free  diet  and  a  normal  allowance  of  albumen.  He  wonU 
also  have  a  daily  excretion  of  acid  equal  to  about  130  gr.,  wbea 
70  gr.  would  be  enough  for  his  weight  on  normal  albaminou 
metabolism. 

It  is  little  wonder,  then,  that  he  retained  large  stores  of  wnz 
acid  from  his  great  formation  and  introduction;  such  gluttoDOS^ 
feeders,  given  a  little  time,  may  become  almost  solid  with  mates, 
mere  walking  pillars  of  salt. 

In  comparison  with  such  feeding,  what  is  half  a  pint  of  milk  or 
1  oz.  of  cheese  too  much  ?  It  is  better  to  take  a  little  too  much  wbea 
making  the  change  of  diet  than  to  run  any  danger  of  malnatntioo 
with  severe  collsBmia  and  collapse,  and  later  on  the  quantities  cac 
be  adjusted  more  carefully. 

Constipation  is  an  almost  constant  bugbear  of  the  meat  eaten, 
but  on  the  above  diet  it  is  practically  unknown.  Those  who  ban 
to  take  much  milk  and  cheese  may  continue  to  suffer  a  little,  bc^ 
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as  a  rule  it  is  completely  absent  on  a  diet  of  breaidstufEis,  fruit  and 
vegetables. 

Some  of  those  who  have  been  in  the  habit  of  eating  muoh  animal 
food  and  but  little  bread  and  starchy  foods  may  have  trouble  with 
these  latter  when  they  begin  to  alter  their  diet. 

This  trouble  comes  chiefly  in  the  form  of  discomfort,  distension, 
or  flatulent  dyspepsia,  and  is  largely  due  to  the  fact  that  bread  and 
starch  foods  cannot  be  bolted,  as  flesh  can  be,  with  little  masti- 
cation and  without  being  mixed  with  saliva ;  bread  and  starch  thus 
treated  are  apt  to  digest  very  slowly  and  may  begin  to  ferment  in 
the  process. 

The  remedy  is  quite  simple  ;  put  the  bread  and  starch  foods  dry 
into  the  mouth,  so  that  the  saliva  can  mix  with  them  easily,  eat 
them  slowly  and  chew  them  well. 

With  this  object  eat  bread  which  has  been  cut  in  slices  and 
toasted  right  through  in  the  oven,  or  toasted  biscuits ;  there  is  no 
objection  to  a  little  butter  with  them,  but  the  breadstuffs  must 
go  dry  into  the  mouth,  not  in  the  condition  of  slops  or  milky 
puddings,  and  no  fruit  or  acids  should  be  taken  with  them. 

Another  rule  for  those  who  suffer  from  similar  dyspepsia  is  never 
to  drink  when  not  thirsty.  As  a  rule  such  people  can  manage  one 
and  a  half  or  two  pints  of  milk  in  the  day  without  having  dyspepsia 
from  too  much  fluid ;  but  in  cold  weather  and  when  sedentary  even 
that  may  be  too  much,  and  the  milk  may  have  to  be  reduced  still 
further,  the  breadstuffs  and  cheese  being  increased  to  replace  it.  An 
alternative  way  out  of  the  starch  difficulty  is  to  live  on  milk,  cheese 
and  vegetables  in  winter,  and  to  add  fruit  in  the  other  seasons. 
Those  who  can  take  freely  of  vegetables  and  fruit  will  not  require 
so  very  much  milk  and  cheese.  This  diet  has  many  advan- 
tages :  there  is  no  constipation,  and  the  high  acidity  and  acid 
dyspepsia  of  breadstuffs  is  absent,  while  the  temporary  acidity  of 
the  fruit  is  counteracted  by  the  alkali  in  the  potatoes  and  vegetables. 
(For  further  details  see  "  Diet  and  Food,"  ed.  vi.,  pp.  62  and  70). 

The  question  of  salt  eating  is  one  which  requires  consideration 
from  several  points  of  view,  and  I  will  shortly  state  my  own  ex- 
periences. On  ordinary  diet  I  used  to  be  an  ordinary  taker  of  salt 
(sodium  chloride),  and  I  continued  to  take  it  for  many  years  on 
a»  uric-acid-free  diet;  but  I  gradually  found  that  I  had  less  and 
less  desire  for  it,  and  unconsciously  took  less  as  time  went  on. 
Then  two  or  three  years  ago,  when  making  some  experiments  on 
the  acidity  of  the  urine,  I  decided  to  give  up  salt  entirely  for  a 
little    and   watch   the   results,  and   I    found  after   doing   this   for 
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several  weeks  that  whenever  I  took  salt  again  I  got  very  decided 
nasal  catarrh,  almost  as  if  I  had  taken  an  iodide,  and  this  has  con- 
tinued up  to  the  present  time,  so  that  the  moment  I  take  a  little 
extra  salt  in  my  food  my  nose  begins  to  run.  For  myself  I  hare 
drawn  from  these  facts  the  conclusion  that  what  is  at  once  thrown 
ofiF  in  this  way  is  not  wanted  by  Nature.  I  am  not  prepared  to  deny 
that  some  chloride  is  wanted  in  the  body  for  gastric  digestion  and 
other  functions,  and  I  have  seen  at  least  one  case  in  whidi 
dyspepsia  appeared  to  result  from  leaving  it  off.  On  the  oti» 
hand  it  seems  clear  that  I, get  all  the  chloride  I  want  without ife 
being  added  in  noticeable  quantity  to  my  foods,  for  as  soon  as  sih 
can  be  tasted  in  my  vegetables  or  my  cheese  I  get  symptoms  of 
chloridism.  As  regards  the  excretion  of  uric  acid,  salt  does  hara, 
for  the  addition  of  a  mineral  acid  raises  the  acidity  of  the  urine  an^ 
diminishes  the  alkalinity  of  the  blood  and  tissue  fluids,  and  it  is  no 
use  to  clothe  warmly  and  to  eat  potatoes  and  avoid  acid  fnos 
while  swallowing  considerable  quantities  of  salt.  My  own  practice, 
therefore,  is  to  take  no  salt  except  on  the  rare  occasions  thaJ  I 
feel  a  distinct  desire  for  some;  and  I  even  go  further  and  aT(i 
those  foods  to  which  salt  has  been  added  in  appreciable  qnaotitj 
(see  also  remarks  as  to  the  causation  of  cancer  in  chapter  x.). 

But  while  most  uric  acid  troubles  are  due  to  introductioD « 
uric  acid  formed  outside  the  body,  it  is  also  quite  possible  to  sw 
from  excess  of  it  in  the  blood,  if  the  formation  in  the  body  is  exe»- 
sive  and  if  all  that  is  there  formed  is  not  excreted. 

Now,  as  uric  acid  is  always  formed  as  far  as  we  know  odIt  e 
the  relation  to  urea  of  1 — 35,  there  will  be  no  excessive  fonnaft* 
of  uric  acid  unless  there  is  also  excessive  formation  of  urea,  nnte^ 
in  fact,  more  albumen  is  taken  in  than  the  body  requires  for  itt 
nutritibn,  or  more  than  will  form  from  3  to  3-5  gr.  of  urea  fcf 
each  pound  of  body  weight  per  day. 

But  such  increased  intake  of  albumen  and  excessive  fonnatioD  o^ 
urea  and  uric  acid  entail  also  increased  formation  of  acids,  and  these 
last,  by  diminishing  the  alkalinity  of  the  liver  and  the  bkx)d,  briBf 
about  defective  excretion  of  uric  acid ;  thus  excessive  formatioe  ^ 
uric  acid  is  generally  accompanied  by  defective  elimination,  w* 
these  two  causes  working  together  soon  produce  an  aocumuUaoa'c 
the  body  which  eventually  comes  through  the  blood,  or  is  driven  otf 
of  it  into  the  fibrous  tissues,  producing  trouble  (see  case  of  batchff 
previously  given). 

Now,  when  3*5  gr.  of  urea  are  produced  for  each  pound  of  W 
weight  per  day,  35  gr.  of  urea  and  1  gr.  of  uric  acid  are  prodac«d  fe 
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each  10  lb.  of  body  weight ;  and  if  7  gr.  of  urea  are  produced  for 
each  pound,  then  70  gr.  of  urea  and  2  gr.  of  urio  acid  are  produced 
for  every  10  lb.;  and  though  such  a  rate  of  production  as  this  can 
only  very  rarely  be  met  with  except  in  children,  it  is  by  no  means 
uncommon  to  find  urea  IJ  gr.  or  even  2  gr.  above  the  physiological 
level  of  3^  gr.  per  pound . 

Now,  this  may  be  done  on  any  diet,  whether  animal  or  vegetable, 
and  those  who  do  it  will  undoubtedly  very  soon  come  to  have  con- 
siderable excess  of  uric  acid  in  their  bodies,  which  sooner  or  later 
will  produce  its  usual  effects. 
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Fio.  74.— Uric  Acid  and  Urea  Excretions  and  the  Blood  Decimal  from 

Day  to  Day;  showing  the  Effects  of  Diet  in  the  Production  cf  an 

Attack  of  Gout,  and  its  Cure  by  Salicylates. 

Now,  fig.  74  shows  that  I  have  myself  on  some  occasions  taken 
too  much  albumen,  and  have  consequently  formed  too  much  urea 
and  too  much  uric  acid ;  as  a  consequence  of  high  acidity  I  have 
failed  to  excrete  some  of  this  uric  acid,  and  have  eventually  suffered 
from  some  of  the  troubles  it  produces. 

This  figure  also  shows  two  lines  across  it — one  a  continuous  one 
at  the  level  of  437  gr.  of  urea,  that  is  of  3-5  gr.  per  pound  per  day 
of  my  weight ;  and  a  broken  line  at  the  level  of  375  gr.  of  urea» 
which  is  3  gr.  per  pound  per  day  of  my  body  weight. 
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And  the  proper  level  for  my  urea  is  between  these  lines;  if  it 
is  above  them  I  am  forming  too  much  urea  and  too  moeh  mac 
acid,  some  of  which  I  tend,  especially  in  the  cold  season,  (o  store 
or  retain  in  the  body ;  if  it  is  below  them  I  have  less  urea  thin 
is  required  for  the  best  condition  of  nutrition,  strength  and  power 
of  endurance. 

As  regards  uric  acid  troubles,  however,  it  is  better  to  be  below 
these  lines  than  above  them ;  but  it  is  best  of  all,  and  not  letliy 
very  difficult  to  attain,  to  keep  between  them. 

I  shall  now  go  on  to  describe  this  figure  and  explain  how  it  ww 
I  got  above  the  lines.  In  this  figure  we  have  really  only  to  regiri 
the  two  curves,  the  imbroken  line,  urea,  and  the  broken  line  of  strokes, 
the  uric  acid;  the  upper  dotted  line,  the  blood  decimal,  is  meriy 
given  because  I  happened  to  be  investigating  it  at  the  time  this 
figure  was  evolving,  in  further  illustration  of  what  I  have  alrei^! 
said  on  the  subject  in  chapter  xii.  With  perhaps  one  exception  oo 
March  10  the  blood  decimal  and  the  uric  acid  always  move  in  oppo- 
site directions,  and  that  one  exception  is  probably  to  be  exito«^ 
in  the  way  I  have  already  pointed  out  in  reference  to  fig.  52.* 

We  see,  then,  on  following  the  urea  line,  that  it  was  »bo« 
437  gr.  level  on  March  3,  4,  5,  7  and  13  to  17,  and  again  from  33 
to  25,  that  it  was  only  below  the  375  gr.  line  for  two  days  near  tbe 
end  of  the  figure. 

The  uric  acid  curve  fell  most  below  the  urea  exactly  at  those 
times  when  urea  was  highest,  March  2  to  6  and  11  to  18,  w^ 
this  means,  not  that  the  natural  formation  of  uric  acid  was  alterod, 
but  that  its  excretion  was  hindered  and  diminished. 

Now,  if  we  estimate  the  quantities  by  which  uric  acid  feD  short 
of  urea  on  these  days,  which  is  easily  done  by  adding  up  the  numbcf 
of  grains  included  between  the  lines  of  the  two  curves,  thus,  saySgr 
from  March  2  to  6  inclusive,  and  22  gr.  from  March  11  to  18  indo- 
sive,  we  get  a  total  of  30  gr.  of  uric  acid  thus  kept  back  and  retain^ 
in  the  body. 

Subtract  from  this  the  quantities  by  which  uric  acid  exceeW 
urea,  namely,  rather  less  than  ^  gr.  on  7th,  and  rather  more  thtf 
^  gr.  on  the  two  days  9th  and  10th,  taken  together,  and  ^  gr*  ^ 


*  I  may  say  with  regard  to  ihe  average  height  of  my  blood  decimal,  ^  ^  \ 
<as  shown— and  it  has  since  risen  above  this — that  the  great  majority  of  tboie  i 
see  suffering  from  uric  acid  diseases  have  a  blood  decimal  of  only  *4  or  "S,  v^ 
the  enormous  difference  that  this  factor  alone  must  make  as  regards  fonct^^ 
nutrition,  and  the  power  of  resisting  microbic  diseases  is  obvious  to  all  l*J»^ 
iogists. 
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18th,  making  a  total  of  1^  gr.  of  plus  excretion ;  and  1*5  from  30 
gives  us  a  total  retention  in  the  body  of  28*5  gr. 

On  the  19th  I  had  a  rheumatio  pharyngitis  and  a  slight  similar 
affection  of  the  larynx,  probably  as  the  result  of  some  flnctuations 
in  acidity,  because  I  had  taken  some  alkali  on  the  17th  to  increase 
the  excretion  of  uric  acid,  and  this  was  unfortunately  followed  by  a 
dinner  with  wine  on  the  evening  of  the  18th  and  some  exposure  to 
cold  winds. 

I  may  say  that  these  are  very  common  affections  with  me  when 
I  have  too  much  uric  acid  about ;  and  a  little  exposure  to  cold,  or 
fluctuation  in  acidity  otherwise  caused,  then  suffice  to  bring  them  on. 
Their  pathology,  as  already  explained,  is  that  of  gout  of  the 
fibrous  tissues  in  any  part  of  the  body;  they  are  due  to  a  collec- 
tion of  uric  acid  in  those  tissues,  and  are  relieved  by  anything 
(alkalies  or  salicylates)  which  increases  its  solubility  and  removes  it 
from  the  tissues. 

When  I  have  no  excess  of  uric  acid  in  the  body,  neither  cold, 
acids,  nor  anything  else  will  produce  such  a  pharyngitis  or  laryn- 
gitis. 

But  to  return  to  the  story  of  fig.  74.  When  I  felt  the  slight 
pharyngo-laryngitis  I  tried  to  get  rid  of  it  by  taking  more  alkali, 
but  I  suppose  I  did  not  take  enough  to  counteract  the  exposure 
to  cold  or  the  rise  of  acidity  produced  by  the  wines;  in  any  case 
the  trouble  increased  and  I  began  to  feel  rather  ill  with  a  rising 
temperature. 

I  then  decided  to  give  up  alkalies  and  take  salicylates,  as  with 
rising  temperature  their  action  would  soon  be  the  most  satisfactory. 
I  knew,  however,  that  this  was  a  dangerous  course,  for  the  reasons 
given  in  chapter  xyi.,  and  that  I  should  undoubtedly  be  worse  when 
the  alkalies  I  had  taken  and  the  salicylates  I  intended  to  take  met 
and  came  into  collision.  But  I  had  not  at  the  time  fully  appreciated 
the  meaning  and  extent  of  the  retention  shown  in  the  early  part  of 
the  figure,  and  still  less  the  serious  introduction  in  the  pulses  I  had 
been  taking  (see  fig.  75),  and  therefore  wrongly  concluded  that  I  had 
but  little  uric  acid  in  my  body  and  could  afford  to  play  with  it. 

The  result,  however,  was  a  lesson  which  I  shall  remember  for 
years,  and  I  hope  it  will  instruct  many  people  besides  myself  and 
save  them  from  making  a  similar  mistake. 

On  the  evening  of  the  19th  the  salicylates  and  alkalies  met  in  the 
blood ;  the  alkalies  were  still  in  some  force  from  the  doses  taken 
in  the  morning,  and  the  salicylates  were  just  coming  into  the 
[>lood  from  the  doses  taken  later,  and  the  result  of  this  was  that  my 
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pharyngo-laryngeal  trouble  increased  and  extended  downwvds  to 
the  trachea,  and  there  was  also  added  a  new  centre  o!  inflftouia- 
tion  in  the  intestines,  with  severe  pain  in  the  region  of  the  umbilicus. 

With  this  on  the  20th  my  temperature  went  up  and  up,  fint 
above  101"*  F.  and  then  above  102°  F.,  so  that  in  the  early  part  of  the 
day  I  was  too  ill  to  do  anything  but  lie  in  bed  as  quiet  as  my  cou^ 
would  allow  me  to  remain. 

Towards  evening,  however,  the  salicylates  which  I  oontiQifld 
began  to  get  the  best  of  it.  The  pain  in  the  chest  and  abdooeo 
moderated,  and  I  was  able  to  get  some  sleep ;  but  I  was  not  evei 
yet  over  my  troubles,  as  at  about  4  a.m.  on  the  morning  of  the  21fi 
I  woke  to  find  myself  with  again  very  severe  pain  in  the  chest  behiul 
the  sternum  and  a  frequent  *and  painful  cough  (acute  gout  of  the 
trachea  and  bronchi).  Now  the  explanation  of  this  relapse  was  fiiilj 
simple,  for  the  salicylates  had  got  the  best  of  it  on  the  previow 
evening  with  the  rising  acidity ;  but  in  the  natural  course  of  evenb 
there  would  be  a  fall  of  acidity  in  the  early  a.m.  hours,  and  witbtiw 
the  dead  point,  as  I  have  called  it,  between  alkalies  and  sahcylate* 
would  come  once  more  into  possession  of  the  field  (see  fig.  71  ^ 
remarks  on  it). 

I  accordingly  took  some  doses  of  ammonia  and  dilute  acids,  i»i 
reinforced  the  salicylates  by  repeated  small  doses,  and  in  the  oov» 
of  an  hour  or  two  they  again  got  the  upper  hand  and  the  goo 
passed  off. 

But  while  the  struggle  lasted  I  was  in  most  severe  pain,  and  btf 
a  frequent  cough  feeling,  as  if  it  must  tear  my  chest  open,  but  vi^ 
no  expectoration,  and  I  lay  beyond  and  above  my  pain  in  no  litde 
fear  of  danger  to  life  itself;  for  though  I  had  had  and  recoyered  iffB 
a  similar  trachseo-bronchitis,  I  knew  that  I  had  in  this  case  to 
what  was  very  foolish,  and  I  did  not  quite  know  how  soon  my  di^i 
would  relieve  me  or  how  much  damage  might  in  the  meantioM  be 
done  to  structures  of  vital  importance. 

For  if  there  is  one  thing  more  than  another  certain,  it  is  *•* 
these  acute  uratic  inflammations  of  fibrous  tissoes  regard  neitbff 
persons  nor  places,  but  tend  to  spread  along  such  tissues  in  any  M^ 
every  direction,  affecting  with  equal  indifference  and  impartatit! 
both  vital  and  non-vital  organs ;  and  I  was  uncomfortably  oonsoioo 
that  close  to  what  now  felt  like  my  blading  red-hot  trachea  sbc 
bronchi  were  the  fibrous  tissues  of  my  pericardium  and  heart 

I  had  not  only  this  constant  burning  pain  in  the  affected  str«- 
tures,  but  the  trachea  and  bronchi  were  as  sensitive  to  coo^  ^ 
though  they  had  been  pounded  with  a  hammer.     Fortunately  ^ 
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me  the  salicylates  gradually  again  got  the  upper  hand,  the  pain 
moderated,  the  cough  became  loose  and  effectual,  and  the  expectora- 
tion of  large  mouthfuls  of  yellow  pus  gave  ocular  evidence  of  the 
acute  inflammation  that  had  been  going  on. 

And  now  occurred  a  repetition  of  a  result  I  had  several  times 
previously  seen  with  salicylates,  which  were  now  in  possession  of 
the  blood  and  getting  the  urates  into  solution  from  the  inflamed 
tissues,  and  that  was  an  alternation  or  migration,  so  to  speak,  of 
the  gout  from  the  trachea  to  the  intestines,  and  from  the  intestines 
to  the  trachea. 

If  I  had  too  much  clothing  over  me  and  kept  the  chest  very 
warm,  the  pain  would  begin  to  return  to  it  once  more,  and  then  if  I 
threw  off  the  clothes,  so  that  there  was  more  over  the  abdomen  and 
less  over  the  chest,  the  chest  got  better,  but  the  pain  in  the  abdomen 
tended  to  increase,  so  that  I  was  forced  to  reduce  clothing  alto- 
gether and  keep  both  as  cool  as  possible,  and  then  salicylates  acted 
well,  and  I  was  soon  comparatively  free  from  pain. 

This  was  obviously  but  a  repetition  of  many  previous  experiences 
in  myself  and  others  as  to  the  effects  of  heat  in  preventing  the 
solvent  action  of  salicylates  on  urates,  and  so  preventing  their 
relieving  uratic  irritation,  whether  called  gout  or  rheumatism,  as  I 
have  often  already  pointed  out  (see  chapter  xvi.). 

Here  we  also  see  what  I  have  pointed  out  in  the  previous 
chapters,  that  those  who  are  subject  to  catarrh,  lumbago,  rheu- 
matic or  gouty  arthritis,  and  who  under  ordinary  conditions  would 
probably  have  attacks  of  these  things  brought  on  by  cold,  will,  while 
taking  salicylates,  be  not  only  absolutely  immune  as  regards  cold, 
but  cold  will  help  the  salicylates  to  cure  them. 

Heat,  on  the  other  hand,  which,  apart  from  drugs,  would  have 
prevented  or  relieved  the  arthritis,  myalgia  or  catarrh,  will,  when 
used  along  with  salicylates,  not  only  not  relieve  the  pains,-  but  will 
make  them  very  decidedly  worse  (see  Dr.  Cowen's  case,  previously 
mentioned). 

This  is  a  point  which  is  not  only  of  very  great  importance  for 
those  who  wish  to  treat  these  conditions  successfully,  but  it  is  also 
one  of  which  those  who  hold  that  any  of  these  troubles  are  due  to 
microbes  have  got,  if  they  can,  to  give  a  satisfactory  explanation- 

Any  arthritis,  or  for  that  matter  any  inflammation  that  is  made 
markedly  better  by  salicylates  ax^d  cold,  and  markedly  worse  by 
salicylates  and  heat,  is  undoubtedly  due  to  uric  acid ;  and  the 
solubility  of  uric  acid  gives  the  only  possible  explanation  of  the  facts. 

I  need  not  describe  my  convalescence  at  length.    By  the  evening 
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of  the  22Qd  the  salicylates  had  complete  command  of  the  situaiioD. 
the  pain  was  all  gone,  and  the  temperature  was  falling  to  about  100^  F., 
and  next  morning  it  was  almost  normal,  and  I  was  able  to  get  up. 
Only  a  cough  with  considerable  expectoration,  becoming*more  fluid 
and  less  tenacious,  and  the  passage  of  a  considerable  quantity  of 
mucus  with  the  first  actions  of  the  bowels,  now  testifled  to  the 
existence  of  the  inflammations  which  had  raised  the  temporatore 
and  occasioned  the  pain. 

It  will  be  noted  that  the  excretions  of  uric  acid  and  urea  in  fig.  li 
on  March  20,  21  and  22  are  in  a  straight  line,  and  this  is  due  to  Ae 
fact  that  on  these  days  I  was  too  ill  to  do  anything  but  collect  the 
urine,  and  I  consequently  estimated  the  excretion  of  theee  three 
days  at  once  and  divided  the  totals  by  three,  so  that  the  actoai 
excretion  was  not  exactly  as  shown;  probably  there  was  a  ochd- 
paratively  small  excretion  of  uric  acid  on  the  20th,  while  the  sali- 
cylates and  alkali  were  fighting  and  the  temperature  rising,  and  & 
much  larger  excretion  on  the  2l8t  and  22nd,  when  the  salicylates 
got  full  power  and  were  removing  the  materies  morbi,  to  my  infinite 
relief,  both  in  body  and  mind. 

If  we  count  the  grains  between  the  curves  of  urea  and  orie  acid 
on  these  three  days,  we  find  that  uric  acid  exceeded  its  nonnal 
relation  to  urea  by  8  gr.  on  each  of  them,  or  24  gr.  on  the  three,  and 
if  we  add  to  that  1  gr.  on  the  23rd  we  have  an  excretion  of  25  gr. 
out  of  the  28^  gr.  known  to  have  been  retained  in  the  body — smbiati 
causd  tollitur  effectus,  though  no  doubt,  as  we  shall  see  presently. 
there  was  considerable  introduction  in  pulses,  as  well  as  retentioD  br 
high  urea  and  acidity. 

Had  the  salicylates  been  continued  a  day  or  two  longer  the  whofe 
might  have  been  got  out,  and  the  fall  of  uric  acid  towards  the  end  of 
the  figure  is  only  what  generally  occurs  when  salicylates  are  left  o£ 
and  does  not  show  that  all  available  uric  acid  has  been  cleared  out^ 

The  rise  of  urea  on  the  23rd  and  24th  indicates,  I  think,  that 
there  was  some  defective  formation  of  urea  with  the  high  uric  aeii 
on  the  2lBt  and  22nd,  which  was  soon  made  up  for  and  passed  OQt 
with  the  improved  circulation  on  the  23rd  and  24th,  just  as  I  hvn 
shown  to  occur  in  the  case  of  exercise  when  there  is  excess  of  uric 
acid  available  for  solution  in  the  blood,  and  also  when  the  similady 
produced  defective  combustion,  which  we  call  Bright's  disease,  is  jnu 
an  end  to  by  suitable  treatment  (see  chapter  xiii.). 

And  now  I  have  a  story  to  tell  as  to  the  wajr  in  which  I  came  fco 
have  the  high  urea  shown  in  fig.  74,  and  how  I  consequently  caooe 
to  have  both  excessive  formation  of  uric  acid  and  its  deficient  excre- 
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tioD,  thus  accumulatiDg  nearly  30  gr.  in  my  body  with  the  disastrous 
resalts  recorded  above. 

Just  as  the  3rd  edition  of  this  book  was  in  preparation  there 
appeared  a  very  interesting  work  by  Dr.  George  S.  Keith,  called 
•*  Plea  for  a  Simpler  Life,"*  dealing  largely  with  diet  questions,  and 
giving  an  account  of  his  lifelong  experiences  in  the  matter. 

From  this  it  appears  that  he  had,  like  myself,  been  a  suiferer  from 
migraine,  which  improved  very  greatly  when  he  gave  up  butcher's 
meat  in  favour  of  fish,  fowl,  game  and  eggs  in  small  quantities. 

In  this  book  he  dissents  as  much  from  the  old  remedies — bleed- 
ing, vomiting,  purging  and  sweating — as  from  the  new — stimulants, 
tonics,  and  plenty  of  good  food  and  wine — and  believes  rather  in  a 
middle  course — ^rest  in  bed,  water  hot  or  oold  to  drink,  and  little  or 
no  food  till  there  is  some  appetite  and  power  of  digestion.  He 
narrates  not  a  few  very  remarkable  results  with  this  treatment  in 
cases  of  cerebral  hemorrhage,  dyspepsia,  bronchitis,  phthisis,  and 
,  especially  in  mental  diseases,  which  are  most  interesting  and 
strongly  support  the  results  I  have  obtained  and  the  suggestions  I 
have  made  with  reference  to  causation  and  treatment. 

And  in  a  more  recent  work,  *'  Fads  of  an  Old  Physician,"  f  1897, 
he  extends  his  arguments  and  mentions  more  oases  and  more  experi- 
ences, and  he  also  compares  my  diet  with  his  own,  pointing  out  that 
I  take  more  food  than  he  does.  But  though  this  is  quite  true,  I  am 
younger,  and  do  much  more  work  in  a  day  than  he  does. 

He  also  rather  seems  to  infer  that  a  great  part  of  the  treatment 
of  uric  acid  disease  is  a  small  quantity  of  food,  and  that  when  this  is 
attended  to  you  may  take  small  quantities  of  fish,  fowl  and  tea 
without  harm. 

I  quite  agree,  as  fig.  74  shows  that  excess  of  nitrogen  and  albu- 
men from  any  source  will  eventually  produce  trouble,  for  it  will  pro- 
duce excessive  formation  of  uric  acid  as  well  as  excessive  excretion, 
as  in  this  figure ;  but  I  think  that  where  no  excess  of  nitrogen  is 
taken  greater  freedom  from  uric  acid  disease  and  far  better  physical 
powers  will  be  obtained  by  getting  that  nitrogen  or  albumen  from 
substances  which  do  not  already  contain  uric  acid  or  xanthin ;  and 
that,  though  Dr.  Keith's  experiences  of  giving  up  meat  and  substi- 
tuting fish  and  fowl  have  been  favourable — just  as  my  own  were,  for 
4  gv.  of  introduced  uric  acid  per  day  are  better  than  8  gr.  or  10  gr. — 

*  Adam  and  Charles  Black.    London,  1896. 

t  These  two  books  have  now  been  republished  under  one  cover.    A.fand  C. 
Black.    London,  1900. 

62      . 
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he  has  evidently  not  had  real  immunity  either  from  headache  or  from 
gout,  and  he  would,  in  my  opinion,  have  had  much  more  immanity 
from  both  if  he  had  obtained  the  nitrogen  required  for  a  physio- 
logical allowance  of  urea  from  sources  which  were  free  from  the 
poison,  and  if  he  did  this  he  might  eat  any  quantity  of  albmnen 
necessary  for  strength  and  nutrition  without  the  least  fear  of  harm. 

In  so  far  as  Dr.  Keith  takes  less  than  the  physiological  allowance 
of  albumen  he  of  necessity  produces  also  less  force  than  he  might, 
and  as  he  still  swallows  some  uric  acid  he  still  further  diminiahet 
the  force  produced  by  increasing  the  friction  in  his  machinery.  lo 
this  way  he  may  no  doubt  escape  some  headaches,  for  it  takes,  as 
we  have  seen,  some  force  and  power  to  keep  up  the  blood  pressure 
necessary  to  produce  headache  ;  but  he  only  lives  half  a  life  when  il 
is  open  to  him  to  live  a  whole  one ;  and  so  do  all  those  who  deliber- 
ately underfeed. 

In  summer,  and  when  leading  a  fairly  active  life,   I  can  take 
albumens  sufficient  to  produce  about  3^  gr.  of  urea  for  each  ponod  , 
of  body  weight  per  day  without  retaining  uric  acid. 

But  in  winter,  and  when  sedentary,  it  is  necessary  to  take  sevenl 
precautions,  otherwise  retention  will  occur  ;  very  little,  it  is  true,  bitt 
still  at  the  end  of  days  and  weeks  it  will  mount  up  to  4  gr.,  5  gr.,  or 
even  6  gr.,  and  if  anything  brings  all  that  through  the  blood  in  one 
day  there  will  be  very  distinct  alterations  in  the  circulation  curres, 
and  with  high  blood  pressure'  there  will  be  more  or  less  mentil 
depression  or  headache. 

The  chief  precautions  to  be  taken  with  a  view  to  avoiding  socfa 
retention  are : — 

(1)  To  keep  warm  and  not  expose  yourself  for  any  length  of  time 
to  cold,  especially  in  the  morning  hours  and  up  to  2  p.m. 

(2)  Not  to  eat  acid  fruits  or  vegetables  or  much  jam  or  sugar. 
especially  with  breakfast. 

(3) .  Not  to  take  more  albumens  than  are  necessary  for  nairitiom 
and  as  life  is  sedentary  less  will  be  required  than  when  it  is  active. 

The  reason  for  this  is  that  acidity  and  urea  rise  and  fall  together, 
for  with  large  production  of  urea  there  is  also  a  large  prodoctioa  of 
the  acid  products  of  the  combustion  of  the  phosphorus  and  snlphor 
in  the  albumen  molecule,  and  uric  acid  will  be  retained  by  this  higb 
acidity  in  the  liver  and  elsewhere,  as  previously  explained* 

Freedom  from  uric  acid  coUasmia  can  only  be  attained  bykeeptng 
introduction  as  near  zero  as  possible,  while  excreting  day  by  daj  a& 
that  is  formed. 

To  take  some  alkali  in  the  shape  of  potato  is  to  be  (m  the  sale 
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side  as  regards  excretion,  and  it  does  no  harm  when  uric  aoid  is  low 
and  there  are  no  stores,  and  a  good  supply  of  alkali  prevents  stores. 
A  meat  eater  cannot  take  alkali  or  keep  very  warm  with  impunity,  as 
they  flood  his  hlood  with  uric  acid  and  cause  ansmia  and  debility. 
But  those  who  do  not  swallow  uric  acid  can  keep  warm  or  hot  and 
take  potato  with  impunity. 

And  I  am  inclined  to  believe  that  given  this  absolute  freedom, 
or  the  nearest  thing  to  it,  when  the  blood  is  practically  free  from 
collasmia,  and  the  tissues  from  irritation  and  stiffening,  when  the 
heart  can  drive  the  blood  easily  through  free  capillaries,  and  the 
joints,  muscles  and  fascia  work  without  creaking  and  jar — when, 
in  a  word,  the  friction  in  the  machinery  is  reduced  to  its  lowest 
point — I  think  there  is  good  reason  to  believe  that  the  machine 
will  work  and  produce  a  given  amount  of  external  force  on  rather 
less  albumin  than  it  would  require  under  the  opposite  conditions, 
for  the  force  produced  by  complete  combustion  of  a  given  amount* 
of  albumin  is  the  same  under  all  conditions ;  but  if  the  internal 
work  in  the  friction  and  resistance  of  the  machinery  is  reduced, 
the  external  work  or  result  will  be  greater. 

In  other  words,  I  believe  that  when  I  am  as  free  as  possible  from 
uric  acid,  I  can  perform  my  ordinary  day's  work  on  somewhat  less 
cJbumen  and  urea  than  when  I  am  not  free ;  and  that  so  long  as  I 
keep  up  this  freedom  I  can  get  on  well  on  the  albumen  which  will 
produce  3  gr.  of  urea  per  pound  of  my  weight  per  day. 

And  when  I  do  this  I  am  also,  by  keeping  down  acidity,  which 
falls  with  urea,  favouring  the  daily  elimination  of  all  the  uric  acid  I 
form. 

The  remedy,  then,  for  all  minor  uric  acid  troublds,  when  you 
are  free  from  accumulations  in  your  body,  is  not  to  eat  more  food  but 
less ;  cut  down  the  albumens  for  a  little,  but  obviously  this  must  be 
for  a  short  time  only,  and  not  frequently  repeated. 

And  those  who  are  free  from  stores  of  urate  can  do  this,  while 
those  who  are  full  of  uric  aoid  from  previous  wrong  diet  cannot  do 
it ;  in  these  latter  fall  of  urea  and  acidity  means  increasing  collsBmia, 
high  blood  pressure,  mental  depression  and  anaemia. 

In  those  who  are  free  temporary  diminution  of  albumens  can  do 
but  little  harm  to  either  the  blood  or  its  circulation.  There  is  no 
uric  acid  available,  and  the  reduction  of  albumens  is  but  a  further 
guarantee  that  all  their  uric  acid  of  formation  is  eliminated,  and  that 
there  will  be  none  available  to  do  harm. 

A  meat  eater  cannot  get  warm  without  increasing  the  alkalinity 
of  the  blood  and  getting  at  once  collaemia,  anaemia,  depression  and 
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lethargy ;  but  it  is  the  urio  acid  that  prodaoes  these  resolts,  ooi  th» 
warmth.  Hence  those  who  are  relatively  free  from  uric  acid  ean  keep 
warm,  even  very  warm,  without  incurring  severe  colhemia,  debility 
and  anaemia.    In  their  case  warmth  does  good  by  preventing  reteo- 
tion  and  removing  the  possibility  of  future  collsBmia.    The  wbm 
applies  to  the  taking  of  alkali,  and  uric-acid-free  feeders  can  do  ii 
with  impunity ;  meat  eaters  and  tea  drinkers  cannot.    The  fonaer 
are  bright  and  clear  in  the  mornings,  the  latter  never  are,  and  have 
to  take  more  tea  to  make  themselves  so.     It  follows  from  this  thai 
it  is  always  a  good  thing  to  clothe  warmly  and  a  bad  thing  k>  be 
cold,  for  cold,  especially  in  the  morning  hours,  diminishes  the  excre- 
tion of  uric  acid  and  stores  it  in  the  body.     But  the  object  of  aU 
must  be  to  introduce  no  uric  acid,  to  form  as  little  as  may  be,  and  to 
excrete  day  by  day  all  that  is  formed,  so  as  to  get  as  free  as  posable 
from  accumulation  and  its  results. 

Those  who  get  collsemic  and  pale  on  an  insufficient  diet  are  those 
who  are  full  of  uric  acid ;  those  who  are  free  from  uric  acid  will  oo( 
be  able  to  produce  so  much  force  on  an  insufficient  diet,  but  they  mil 
not  become  either  collsemic  or  pale  to  any  great  extent ;  if  they  do 
so  it  is  a  sign  that  albumen  and  urea  are  much  too  low,  and  their 
position  should  be  observed  and  tested.  Then  those  who  are  pals 
will  not  improve  on  a  uric-acid-free  diet  unless  they  take  suffidect 
albumen. 

This  explains  also  Dr.  Keith's  observation  that  uric-aoid-coB- 
taining  foods  do  less  harm  if  you  take  them,  and  also  all  other  foods, 
in  small  quantity,  for  the  acidity  being  low  the  uric  acid  (both  that 
formed  and  that  introduced)  passes  out  soon  and  there  is  kes 
tendency  to  accumulation  in  the  body. 

But  in  passing  through  the  blood  it  does  harm,  causing  coll«ima 
and  anffimia,  so  that  obviously  those  will  have  least  through  their 
blood  who  have  to  do  with  formation  only,  and  those  will  have  meet 
through  it  who  have  to  do  with  both  introduction  and  formation. 

And  these  latter  will,  work  for  work,  require  more  albunteo. 
because  they  have  to  expend  more  force  in  overcoming  the  frit^ioa 
that  uric  acid  produces,  as  seen  in  the  skin  circulation,  as  meassnd 
in  the  blood  pressure  and  heart  work,  and  in  the  mental  and  bodily 
power  of  endurance  ;  and  the  wear  and  tear  on  their  tissues  will  alio 
be  greater. 

So  that  while  I  quite  appreciate  Dr.  Keith's  position,  the  coozse 
he  indicates  is  very  far  from  that  which  is  best,  for  below  a  certain 
point,  probably  3  gr.  of  urea  per  pound  per  day,  albumens  cannot  be 
reduced  with  impunity  or  for  any  length  of  time  without  diminish- 
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ing  nutrition  and  increasing  the  risk  of  miorobio  invasion  (tubercle, 
carbuncle,  &o,,  previously  mentioned). 

And  now  I  come  to  the  causes  which  led  me  to  take  too  much 
albumen,  and  to  suffer  so  severely  as  already  recorded.  In  *'  Fads 
of  an  Old  Physician,"  Dr.  Keith  refers  to  a  work  on  diet,  by  Dr. 
Dewey,  pf  MeadviUe,  Pennsylvania — **  The  True  Science  of  Living"  ;* 
and  the  chief  point  in  this  book  is  that  temporary  complete  starva- 
tion till  there  ia  once  more  a  healthy  appetite  is  the  best  cure  for  a 
host  of  dyspepsias,  debilities,  depression,  mental  and  bodily,  head- 
aches, and  numerous  other  troubles,  and  that  for  similar  less  severe 
disturbances  of  nutrition  the  great  remedy  is  to  leave  out  the  break- 
fast, so  as  to  give  the  stomach  a  long  rest  of  sixteen  hours  or  more, 
with  the  object  of  allowing  it  to  recuperate  and  accumulate  secre- 
tions after  the  last  meal  of  the  previous  da^. 

It  seems,  from  internal  evidence  in  Dr.  Dewey's  book,  a  copy  of 
which  I  owe  to  the  kindness  of  Dr.  Keith,  that  his  plans  have  been 
completely  successful  in  a  large  number  of  cases,  and  it  appears  to 
me  that  his  logic  is  unanswerable,  and  that  in  his  main  contentions 
he  is  perfectly  right. 

Having  arrived  at  this  conclusion,  I  proceeded  forthwith  to  put  the 
matter  to  the  test  of  experience  by  placing  myself  on  two  meals  a 
day — that  is  to  say,  I  left  out  my  breakfast,  and  the  result  was  that 
I  ate  such  a  good  lunch  at  1  p.m.  that  it  was  impossible  to  take  any- 
thing more  till  dinner  time,  7.30  or  8  p.m.,  so  that  I  reduced  myself 
at  once  from  four  meals  a  day  to  two. 

The  result  was  exactly  what  Dr.  Dewey  describes.  I  felt 
extremely  bright  and  well  in  the  morning,  and  capable  of  very 
good  work,  both  mental  and  bodily.  At  1  p.m.  I  had  keen  hunger, 
even  for  dry  bread ;  such  hunger  as  I  had  not  experienced  for  years. 
After  lunch  (breakfast)  I  felt  a  little  bit  dull  and  occasionally  sleepy, 
and  the  mental  work  of  the  first  hour  or  two  after  it  was  not  as  good 
as  usual.  About  5  p.m.  I  was  very  thirsty,  and  had  to  have  a  drink 
of  water,  but  there  was  not  the  least  desire  for  food  till  several  hours 
later,  though  by  7.30  or  8  p.m.  I  was  able  to  manage  another  fairly 
good  meal ;  and  thus  my  meals  automatically,  so  to  speak,  reduced 
themselves  to  two. 

The  effect  of  this  change  of  meal  times  was,  I  think,  unques- 
tionably that  my  stomach  and  intestines  did  better  work,  the  girth 
of  the  abdomen  diminished,  probably  from  the  absence  of  undigested 
residues  and  the  comparative  absence  of  flatus. 

*  Henry  Bill  Publishing  Company  and  J.  and  J.  Bumpus,  Limited,  Oxford 
Street,  London,  1895. 
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The  fsBces  diminished  in  bulk,  and  I  experienced  a  general  stima- 
lation  of  nutrition  and  strength.  The  total  quantity  of  food  taken 
was  somewhat  increased,  and  urea  and  acidity  went  up  in  ^te 
of  my  somewhat  feeble  attempts  to  reduce  the  quantities  taken, 
and  no  doubt,  having  a  good  appetite  at  1  p.m.,  I  Ux)k  mote 
pulses  than  I  should  have  taken  on  the  four  meals  a  day  (dan. 

As  a  result  of  all  this  I  got  high  urea  and  acidity,  and  exces- 
sive formation  of  uric  acid  corresponding  to  the  excess  of  urea, 
and,  as  fig.  74  shows,  retention  of  uric  acid.  The  rest  of  the  story 
has  been  told. 

The  result,  then,  was  to  leave  on  my  mind  no  doubt  that  in  Dr. 
Dewey's  plan  of  two  meals  a  day  in  place  of  four  we  have  a  most 
powerful  stimulant  to  digestion  and  nutrition.  Digestion  is  more 
perfect,  just  as  with  bettec  appetite  one  would  expect  it  to  be,  and 
nutrition  is  stimulated ;  the  fire  bums  more  brightly  and  ooaibostioa 
and  absorption  are  more  perfect. 

That  it  led  me  into  so  great  misfortune  wa3  no  fault  of  the  plaa, 
but  was  due  to  my  own  folly  in  allowing  my  relatively  huge  appedta 
to  fall  to  work  on  such  concentrated  foods  as  pulses,  cheese  and 
milk,  which  were  appropriate  enough  for  the  lessened  appetite  of 
four  meals  a  day,  but  contained  too  much  nitrogen  for  the  stimo- 
lated  appetite  of  two  meals  a  day. 

If  I  had  let  my  new  appetite  have  its  fling  on  less  noorishing 
fruits,  vegetables,  and  bread,  and  taken  only  my  ordinary  aliowanee 
of  milk  and  cheese,  all  would  have  been  well,  and  fig.  74  would  oever 
have  been  evolved  or  published,  and  I  should  have  escaped  much 
pain  ;  but  it  is  through  these  things  we  learn,  and  I  have  learned  a 
very  great  deal  from  this  lesson  in  diet. 

First  of  all  I  have  learned  exactly  how  two  meals  a  day  eures 
dyspepsia,  and  the  headaches,  mental  depression,  &c.,  dependeiu 
upon  it. 

My  verdict  is  that  the  dyspepsia  is  cured,  just  as  Dr.  Dewey  says. 
.  by  resting  the  stomach  and  enabling  it  to  do  much  better  work,  aod 
that  it  is  prepared  to  do  this  is  shown  by  the  presence  of  the  keeo 
hunger,  otherwise  quite  unknown.  I  certainly  had  not  experieDoed 
such  dry  bread  hunger,  as  I  call  it,  for  years.  If  anything  wiQ 
demonstrate  the  folly  of  stuffing  a  dyspeptic  stomach  with  fresh  food 
every  three  hours,  an  experience  of  this  iund  ought  to  do  it.  Tbea 
the  cure  of  the  headaches,  depression,  dec,  is  the  simple  result  of  (be 
stimulus  to  digestion  and  nutrition,  for  acidity  and  urea  rise  aod  the 
blood  is  promptly  (as  my  case  showed  only  too  effectually)  cleared 
of  uric  acid,  and  this  no  doubt  is  still  more  marked  in  Dr.  Dewey*« 
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patients,  as  they  are  given  animal  flesh  in  any  quantity  and  in  any 
form  they  like.  With  snoh  stimulation  it  would  be  quite  impossible 
for  any  uric  acid  to  get  into  the  blood  and  remain  there ;  Hence  head- 
ache and  mental  depression  vanish  and  remain  absent  as  long  as  the 
stimulation  lasts. 

But  these  patients,  while  thus  taking  meat,  are  introducing  uric 
acid  in  their  food,  as  well  as  forming  it  in  their  body  in  excess,  and 
they  are  retaining  it  in  large  quantities  from  both  sources ;  and  if  at 
any  time  the  stimulation  of  two  meals  a  day  falls  through — if  any 
accident  or  shock  depresses  them  beyond  the  power  of  two  meals 
to  revive  thedii — then  I  do  not  envy  them  the  result  that  must  ensue 
from  all  the  store  of  uric  acid  they  are  thus  accumulating. 

I  should  mention  that  it  was  no  doubt  partly  because  I  gave  up 
or  became  irregular  with  my  two  meals  a  day  about  March  17  and 
18  (fig.  74)  that  I  got  the  uric  acid  through  my  blood  and  suffered 
from  the  gout  and  other  troubles ;  but  my  experience  shows  that 
my  uric  acid  was  not  destroyed  or  burnt  up  by  the  improved 
nutrition,  but  was  merely  retained  in  the  body  ready  to  get  into 
the  blood  when  the  conditions  were  favourable  for  this. 

While,  therefore,  I  quite  appreciate  the  value  of  Dr.  Dewey's 
plan  of  two  meals  a  day  as  regards  the  treatment  of  gastric  feeble- 
ness, debility  and  dyspepsia,  that  plan  does  not  inany  way  prevent 
the  evil  effects  of  uric  acid  on  the  body  and  blood ;  but,  acting  as  a 
stimulant  to  nutrition,  it  keeps  the  blood  clear  so  long  as  the  stimu- 
lation lasts.  But  if  this  plan  is  used  in  combination  with  a  uric- 
acid-free  diet,  and  if  proper  precautions  are  taken  to  avoid  the 
consumption  of  excess  of  albumen  in  the  unaccustomed  pleasure  of 
satifying  a  keen  appetite,  one  may  obtain  freedom  from  uric  acid 
both  for  the  present  and  for  the  future,  in  that  there  is  neither 
excessive  formation  nor  unnecessary  introduction  nor  retention, 
and  this  without  sacrificing  any  of  the  advantages  arising  from 
the  stimulus  to  digestion  and  nutrition  of  two  meals  a  day  in  place 
of  four. 

As  a  result  of  these  experiences  in  my  own  person,  I  now 
make  use  of  Dr.  Dewey's  plan  for  those  of  my  patients  who  suffer 
from  dyspepsia  and  deficient  appetite,  and  would  thus  be  in  an 
unfavourable  condition  for  beginning  a  uric-acid-free  diet.  Such 
a  case  cannot  take  milk,  has  dyspepsia  from  cheese,  and  terrible 
wind  and  pain  after  the  smallest  quantity  of  pudding ;  but  after  a 
few  weeks  on  ordinary  diet,  with  only  two  meals  a  day,  appetite  is 
much  better  and  digestion  is  so  vigorous  that  the  above  foods  can 
often  be  freely  taken  and  painlessly  digested. 
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It  is  a  good  rule  to  eat  slowly,  for  man  does  not  live  by  wfatfc 
he  eats,  but  only  by  what  he  digests.    Thus  vegetable  food,  if  not 
well  ohewed  and  mixed  with  saliva,  or  if  taken  in  a  sloppy  ooodi- 
tion  with  too  much  fluid,  ferments  instead  of  digesting,  and  again 
if  so  much  is  taken  as  to  distend  the  stomach  digestion  may  be 
brought  to  a  stand,  and  fermentation  and  putrefaction  may  teke  its 
place.     In  both  these  ways,  then,  eating  slowly  will  do  good  and 
prevent  harm,  and  it  is  quite  possible  for  a  man  to  be  better 
nourished  on  a  little  food  eaten  slowly  than  on  a  great  deal  eateo 
quickly.     I  have  also  seen  several  cases  where  people  appeared  to 
be  under-nourished  on  my  uric-acid-free  diet  taken  in  lour  meals  or 
more  in  the  day ;  but  when  the  same  foods  and  the  same  quantities 
have  been  taken  in  three  meals  a  day,  or  sometimes,  better  still,  in 
two,  they  have  with  better  appetite  done  better  digestive  work,  hate 
absorbed  more  of  it  into  their  blood  and  passed  less  of  it  through 
tbem  undigested,  and  consequently  have  been  much  better  nouriBhed. 
It  is  quite  possible  also  to  be  under-nourished  from  the  above  caoaea 
when  the  quantities  of  albumens  swallowed  are  considerably  in  exceas 
.of  those  required  for  body  weight.    These  people  may  starve  and  die, 
as  Dr.  Dewey  (previous  reference)  shows,  not  from  want  of  food,  boJ 
from  digestion  being  constantly  overpowered  by  its  excess.    Again, 
a  diet  which  consists  so  largely  of  vegetable  products  will  keep  the 
blood  well  supplied  with  alkalies,  and  so  all  the  uric  acid  which  is 
formed  will  remain  in  solution  and  be  excreted,  and  there  will  be  no 
storage  or  accumulation  in  the  body ;  and  not  only  will  there  be  no 
storage,  but  the  stores  and  accumulations  laid  down  on  the  preceding 
ordinary  diet  will  be  gradually  got  into  solution  and  passed  out  of 
the  body  (cure  of  rheumatism  and  gout). 

In  all  these  ways,  then,  we  shall  get  the  uric  acid  in  the  body 
and  blood  under  our  control,  and  so  long  as  we  keep  up  this  control 
we  shall  find  that  we  have  prevented  the  diseases  which  are  due  to 
its  presence  in  excess,  and  this  is  the  real  and  ultimate  test  of  the 
truth  or  falsehood  of  all  that  I  have  said  on  the  subject. 

It  will  have  been  noted  that  I  have  left  out  all  pulses  (pea& 
beans  and  lentils)  in  the  diet  table  given  above,  and  I  have  now  a 
story  to  tell  with  regard  to  the  reasons  for  this. 

As  a  matter  of  fact,  I  have  never  been  in  the  habit  of  taking 
pulses  regularly  or  in  large  quantity,  but  in  the  autumn  of  1893 1 
began  by  mere  accident,  as  it  were,  to  have  pulse  soap  regulady 
two  or  three  or  even  four  times  in  a  week. 

As  usual  I  was  estimating  my  excretion  every  day  throoghoot 
that  autumn,  and  I  could  not  help  noticing  that  the  uric  acid  wu 
often  high  and  the  excess  of  excretion  over  formation  considerable. 
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At  first  I  attributed  this  to  some  storage  or  retention  from 
possible  over-eating  during  my  autumn  holiday,  when,  of  course,  I 
was  not  measuring  food  accurately  or  observing  my  excretion. 

But  as  the  excessive  excretion  went  on  and  on,  being  80  gr.  to 
90  gr.  and  100  gr.,  I  had  to  give  up  this  idea,  for  nothing  I  could 
possibly  have  retained  in  my  holiday  would  suffice  to  account  for  it. 

Then  I  got  ill,  getting  rather  severe  lumbago  and  having  to  take 
salicylate  to  cure  it ;  and  with  this,  again,  I  got  an  enormous  excre- 
tion of  uric  acid,  so  that  excretion  was  in  excess  of  formation  {i.e., 
relation  to  urea  of  1 — 35)  by  as  much  as  140  gr.  ^ 

By  this  time  I  had  begun  to  suspect  introduction,  but  in  what  ? 
My  diet  was  entirely  vegetable,  except  milk  and  cheese.  I  was 
obliged  to  suspect  something,  and  among  other  things  I  began  to 
suspect  the  pulses. 

I  had  now  got  into  January,  1899,  and  in  order  to  watch  for  in- 
troduction more  carefully  I  lowered  the  acidity  by  increasing  my 
potatoes,  so  that  any  introduction  should  at  once  show  in  excretion. 
After  keeping  this  on  for  some  six  to  eight  days,  I  found  well- 
marked  rises  of  uric  acid  on  three  of  these  days,  and  on  then  send- 
ing to  the  cook  to  enquire  which  days  we  had  had  pulse  soup,  1 
found  to  my  astonishment  that  each  rise  corresponded  exactly  with 
a  pulse  soup  day. 

I  had  now  got  a  definite  clue  and  was  not  long  in  following  it 
out.  It  was  a  simple  matter  to  alter  my  dose  of  pulse  soup  to  one 
half  on  the  one  hand  and  to  double  it  on  the  other,  and  with  each 
alteration  there  was  a  corresponding  change  in  the  excretion  of  the 
uric  acid  in  the  urine. 

I  now  shut  off  the  pulses  entirely  and  put  myself  on  salicylates 
to  clear  out,  again  getting  enormous  excretions,  so  that  by  February 
17,  1899,  from  the  middle  of  October,  1898,  uric  acid  had  exceeded 
its  normal  relation  to  urea  by  something  over  300  gr. 

To  state  this  more  exactly,  I  had  found  an  excessive  excretion  of 
308  gr.  of  uric  acid  in  126  days,  during  which  I  had  had  pulse  soup 
about  four  times  a  week,  or  on  seventy- two  days,  which  gave  about 
4  gr.  of  uric  acid  for  each  helping  of  soup,  and  each  corresponded 
apparently  to  4  oz.  of  pulse. 

So  that  pulse  contained  about  1  gr.  of  uric  acid  or  xanthin  to  the 
ounce — about  0-23  per  cent. 

I  then  made  some  careful  experiments  with  weighed  quantities  of 
pulses,  and  the  results  of  one  of  these  I  now  give  in  fig.  75. 

This  shows  that  4  oz.  of  lentils  taken  at  lunch  on  August  19  pro- 
duced an  excretion  of  uric  acid  on  the  20th  equal  to  2^  gr.  above 
its  normal  relation  to  urea. 
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So  that  if  all  the  above  uric  acid  came  from  xantbin  in  the 
lentils,  these  lentils  contained  0*62  gr.  to  the  oz.,  or  0'14  per  eeni. 

It  must  be  remembered  that  the  pidses  I  took  in  the  previoasif 
mentioned  126  days  were  not  all  lentils ;  bat  some  days  they  weie 
peas  and  others  haricot  beans,  and  in  my  other  experiments  with 
weighed  quantities  I  got  excretions  working  out  somewhere  between 
Oil  and  0-20  per  cent. 


Fig.  75.— Excbbtion  of  Ubio  Acid  aitieb  Four  Ooncbs  of  Lkstols. 
Effects  on  the  gubvbs  of  blood  pbessubb  and  caftliaAby  kkflcx  or  i> 

PASSAGE  THBOUGH  THE  BLOOD. 

So  that  I  am  positively  certain  that  the  pulses  oontain  xan^ 
to  the  extent  of  0*1  to  0*2  per  cent.,  and  that  at  least  two-thirSsci 
the  above  308  gr.  of  uric  acid  came  from  them,  if  not  the  whole  of  c- 

The  rest  of  the.  figure  shows  the  effects  produced  by  the  2^  f 
of  uric  acid  as  it  passed  through  the  blood,  the  upper  curve  bei&' 
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that  of  blood  pressure  and  the  lower  that  of  the  capillary  reflux, 
which  we  may  cocapare  with  the  siiailarly  produced  curves  in 
figs.  38—43, 

These  show  that  on  the  evening  of  the  19th,  the  pulses  having 
been  taken  at  lunch  time,  the  blood  pressure  did  not  fall  to  its 
usual  low  evening  level,  and  the  capillary  reflux  was  not  as  fast  as 
at  10  p.m.  on  other  evenings. 

About  8  a.m.  on  the  morning  of  the  20th,  the  blood  pressure 
rose  a  little  above  130  and  there  was  a  feeling  of  dulness  and  a 
threatening  headache,  and  the  capillary  reflux  was  slower  than  on 
other  mornings  at  the  same  hour. 

Here  the  increased  excretion  of  uric  acid  could  have  been  told 
quite  well  from  the  capillary  reflux  or  the  blood  pressure,  and  the 
feelings  of  dulness,  heaviness  and  threatening  of  headache  were 
also  distinctive. 

I  have  many  similar  curves  produced  by  taking  uric  acid  or 
xanthin  in  one  form  or  another ;  but  it  must  not  be  imagined  that 
every  time  2^  gr.  of  uric  acid  in  excess  passes  through  the  blood  it 
affects  the  circulation  curves  as  it  does  in  this  figure. 

Here  it  just  happened  that  the  excess  was  passing  through  the 
blood  about  the  time  of  the  evening  observation  on  19th  and  the 
morning  observation  on  20th ;  but  when  recently  I  was  testing  the 
amount  of  uric  acid  or  xanthin  in  a  meat  extract  I  produced  a  very 
similar  rise  in  the  excretion  curve  to  that  in  fig.  75 ;  but  this  did  not 
show  at  all  in  the  blood  pressure  and  capillary  reflux  curves,  because 
the  excess  passed  through  the  blood  between  the  morning  and 
evening  observations. 

But  I  knew  when  it  did  pass,  for  there  was  dulness  and  heavi- 
ness which  were  quite  distinct,  and  the  capillary  reflux  was  then 
found  to  be  slowed  and  the  blood  pressure  raised. 

This  fig.  75  shows  that  it  is  a  perfectly  easy  and  simple  matter 
to  test  the  amount  of  uric  acid  or  xanthin  that  any  given  food 
substance  contains;  but  I  must  again  caution  anyone  who  wishes 
to  repeat  these  experiments  that  they  must  not  forget  to  keep 
acidity  low,  or  the  uric  acid  administered  will  be  retained  and  not 
excreted. 

In  fig.  75  acidity  is  only  equal  to  about  35  gr.  of  oxalic  acid 
in  the  day,  and  bears  a  relation  to  urea,  as  we  see,  of  about  1 — 10, 
and  to  make  perfectly  certain  of  free  Excretion  of  uric  acid  or 
xanthin  swallowed  I  would  recommend  a  relation  of  acidity  to  urea 
of  from  1 — 15  to  1 — 10,  the  acidity  being  kept  down  with  potatoes 
or  alkaline  salts  of  potash  or  soda. 
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We  see  also  that  by  watching  the  oapillary  reflux  even  mornmg 
aad  evening  vre  naay  get  some  fairly  elear  evidence  of  what  is  going 
on,  and  that  by  making  observations  every  two  hours  we  may  be 
able  to  tell  from  this  circulation  curve  alone  whether  a  given  food 
increases  the  uric  acid  in  the  blood  and  the  number  of  hours  dniing 
which  the  increased  excretion  lasts. 

And  from  this  circulation  curve  alone,  which  only  Ukes  & 
moment  to  do  morning  and  evening,  I  have  been  able  to  fonn  it 
least  some  idea  of  what  my  uric  acid  excretion  was  doing  daring  mj 
summer  holidays,  when  I  have  no  chance  of  collecting  the  nrine; 
and  I  can  see  in  these  curves  quite  clearly  the  effects  of  exercise  in 
increasing  the  excretion  and  causing  temporary  coUsBmia  of  slight 
fatigue,  and  the  effects  of  acid  fruits  in  quickening  the  d^iUtry 
reflux  at  night,  or  of  cold  in  slowing  it  next  morning. 

In  the  above  record  with  the  pulse  foods  we  see  very  clearlv 
the  effects  that  continued  introduction  produced  on  me,  how  I  got 
gradually  worse  and  worse,  how  some  was  excreted  but  soine 
retained  in  my  tissues,  producing  among  other  things  seven 
lumbago ;  how  I  was  obliged  to  take  salicylates  to  get  relief,  and 
how  these  produced  large  excretions  and  upset  my  digestion  icd 
appetite  and  powers  of  work  as  the  excess  passed  through  mj 
blood  into  the  urine. 

Had  I  suspected  the  pulses  sooner  it  might  have  saved  me  & 
great  deal,  and  I  am  sorry  to  say  that  some  of  my  patieoU, 
especially  those  who  were  stout,  and  had  therefore  been  advised  to 
take  pulses  freely,  suffered  more  than  I  did,  some  of  them  even 
giving  up  the  diet  entirely. 

And  we  need  not  be  very  much  surprised  at  this  now  we  see 
that  while  ordinary  meat  (muscle)  only  contains  about  0-1  per  cent, 
pulses  may  contain  from  01  to  0*2  per  cent.,  or  some  of  them  netzh 
twice  as  much  as  meat. 

Since  I  found  this  out  in  the  spring  of  1899  I  have  cautkwed 
all  I  could  not  to  eat  the  pulses,  but  among  those  who  are  being 
treated  on  my  lines  by  others,  I  fear  some  are  still  suffering,  wd 
that  some  failures  to  cure  the  uric  acid  headache  and  other  ool* 
isemic  or  arthritic  troubles  have  been  due  to  this  cause. 

Lastly,  this  record  shows  that  some  of  my  sufferings  in  fig.  T4 
were  due  to  introduction  by  pulses,  and  were  not  all  due  to  reteown 
by  high  urea  and  acidity ;  but  even  with  the  greatest  possible  freedoo 
from  introduction  of  uric  acid,  high  urea  and  acidity  will  prodnet 
some  retention,  especially  if  aided  by  cold  weather  and  acid  fniil^ 
&c.,  &c.,  at  breakfast,  and  this  will  also  eventually  suffice  to  pcwi«e 
all  the  evil  effects  recorded  in  reference  to  fig.  74. 
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Then  this  record  of  the  pulses  will,  as  we  shall  see  presently, 
throw  quite  a  new  light  on  the  diseases  of  India :  a  light  which  is 
not  only  new,  but  one  full  of  hope  and  promise— of  promise  that  true 
knowledge  will  give  us  real  power  to  relieve  and  prevent  the  suffer- 
ings of  our  fellow-subjects. 

For  if  they  are  suffering,  not  as  I  had  previously  supposed  from 
retention  of  uric  acid,  but  mainly  from  introduction,  that  introduc- 
tion can,  just  as  in  this  country,  be  prevented,  and  some  at  least  of 
their  many  deadly  diseases  can  be  mitigated  or  relieved. 

I  have  also  shown  in  a  paper  on  "  The  Human  Body  as  an 
Analytical  Laboratory,"  published  in  the  British  Medical  Journal^ 
1901,  vol.  ii.,  that  asparagus,  like  the  pulses,  contains  a  considerable 
quantity  of  a  xanthin  body.  I  was  led  to  this  discovery  by  finding 
that  in  the  asparagus  season  I  got  changes  in  my  curves  of  capillary 
reflux,  pains  in  my  joints,  and  eventually  more  or  less  catarrh, 
which  had  to  be  treated  very  much  as  in  the  case  of  the  pulses  ;  and 
my  other  records  showed  that  on  eating  definite  quantities  of  aspar- 
agus I  got  results  very  similar  to  those  in  fig.  75,  and  I  drew  from 
these  the  conclusion  that  the  growing  tops  of  the  asparagus  contain 
the  equivalent  of  1*2  or  1-3  gr.  of  uric  acid  to  the  ounce. 

I  have  had  somewhat  similar  experiences  with  mushrooms,  and 
more  recently  with  various  kinds  of  brown  and  wholemeal  bread,  so 
that  I  now  leave  out  of  my  food  all  mushrooms  and  all  breadstuffs 
containing  the  outer  husk,  which,  as  mentioned  above,  contains 
some  xanthin  ;  and  once  any  food  is  suspected  it  is  easy  to  put  it  to 
a  similar  test. 

A  patient  sends  me  the  following  interesting  note  on  her  experi- 
ences :  <*  I  had  a  practical  experience  of  that  not  long  ago,  when 
staying  with  some  friends,  who  kindly  prepared  vegetarian  meals  for 
me.  At  the  first  dinner  there  were  pulses  in  many  forms,  asparagus, 
and  so  on,  and  not  liking  to  decline  when  so  much  trouble  had  been 
taken,  I  was  obliged  to  eat  them.  Next  day  I  wc^s  in  a  thoroughly 
poisoned  state,  sickness,  cold  hands  and  feet,  and  headache,  which 
carried  me  back  to  the  days  before  I  began  the  diet.'' 

This  patient  being  uric-acid-free,  the  introduced  uric  acid  passed 
into  solution  at  once,  causing  immediate  collaBmia. 

Another  patient  sends  me  a  note  of  interest  in  this  connec- 
tion. She  says :  "  In  Marion  Crawford's  charming  book,  *  The 
Rulers  of  the  South,'  I  find  the  following :  *  The  Pythagorean  Brother- 
hood abstained  from  eating  flesh,  as  most  mystics  have  done,  but 
they  were  as  careful  never  to  eat  beans.'  " 

With  reference  to  the  bad  effects  of  returning  to  poisonous  foods, 
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some  very  interesting  experiments  on  rats  have  recently  been  pub- 
lished by  Dr.  Chalmers  Watson  in  the  Lancet,  1906,  vol.  ii.,  p.  liS. 
Among  his  results  he  found  that  an  exclusive  meat  diet  produced  & 
high  mortality  in  rats  in  early  life,  and  also  tended  to  cause  scanty 
hair,  dry  skin  and  more  or  less  general  marasmus ;  it  tended  to 
hinder  reproduction  and  to  diminish  the  power  of  lactation,  aod 
many  animals  thus  fed  succumbed  to  diseases  at  an  unusually  early 
age.  Whether  we  may  rightly  argue  from  rats  to  men  in  this  manner 
I  cannot  say,  but  we  have  seen  in  previous  pages  that  giving  up 
meat  diminishes  the  pain  and  suffering  of  child-bearing,  and  increases 
power  of  lactation. 

Several  years  ago  {British  Medical  Journal,  1888,  vol.  ii.,  pp.  10 
and  11)  I  pointed  out  that  Sir  A.  Garrod  had  fallen  into  an  error 
of  some  importance  in  his  argument  regarding  the  results  in  a  table 
which  he  quotes  from  Lehmann. 

From  this  table  it  may  be  seen  that  the  uric  acid-urea  reladoa 
on  a 

Mixed  diet  is  ...     1 — 29. 
Animal  diet    ...     1 — 38. 
Vegetable  diet. . .     1—22. 
and  Sir  A.  Garrod  draws  from  this  the  inference  that  uric  acid  is 
not  so  much  influenced  by  the  nature  of  the  food  as  urea  is,  and, 
further,  that  animal  diet  does  not  increase  the  formation  of  urate,  M 
rather  the  reverse,  while  a  vegetable  diet  does  increase  it. 

But  these  results  refer  only  to  short  periods  of  time.  They  reler, 
therefore,  to  excretion  merely,  and  tell  us  nothing  whateTcr  aboos 
formation  and  introduction. 

Undoubtedly  the  first  effect  of  animal  diet,  as  of  uric  acid  itselt 
is  to  diminish  the  excretion  of  uric  acid  because  it  raises  the  aci&y 
of  the  urine  and  diminishes  the  alkalinity  of  the  liver  and  Uooi 
and  conversely  a  vegetable  diet  increases  the  excretion  of  im^ 
because  it  lowers  acidity;  but  if  these  investigations  had  beee 
continued  for  weeks  and  months  straight  on,  it  wonid  have  baefi 
seen  that  the  diminished  excretion  on  animal  diet  would  have 
been  balanced  later  by  a  plus  excretion  of  more  than  the  equinkc^ 
amount,  and  the  plus  excretion  on  vegetable  diet  would  gndnaOy 
have  faJlen  towards  the  level  of  formation,  1 — 35,  when  all  prevkis 
accumulations  had  been  removed. 

As  a  matter  of  fact,  formation  never  varied  in  relation  to  urea  ok 
jot,  being  the  whole  time  at  or  about  1 — 35  or  1 — 40,  only  on  aniaai 
diet  part  of  the  urate  formed  and  introduced  failed  to  be  excreted  aad 
was  kept  back  and  retained  in  the  body,  while  on  the  v^etable  diet 
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some  little  urate  previously  formed  obtained  enough  solvent  alkali 
to  effect  its  solution  and  excretion. 

,  The  figures  are,  I  doubt  not,  perfectly  correct,  and  agree  in  every 
way  with  my  own  results ;  they  refer,  however,  only  to  short  periods 
of  time,  and  owing  to  the  prevailing  idea  of  excessive  formation  of 
urate,  the  conclusions  drawn  from  them  are,  I  believe,  erroneous  in 
the  extreme  (see  also  chapter  iii.). 

Liebermeister  (**  Vorlesungen  iiber  Specielle  Pathologic  u.  The- 
rapie,"  vol.  iii.,  p.  42)  falls  into  similar  error,  as  he  says  (my  trans- 
lation) :  ''  In  early  times  it  used  to  be  thought  that  in  gout  one  ought 
to  limit  the  use  of  proteid  substances  as  much  as  possible  in  order  to 
put  a  stop  to  the  excessive  formation  of  uric  acid.  One  forgot,  how- 
ever, in  taking  this  simple  view  of  the  matter,  that  it  is  not  of  much 
consequence  how  much  nitrogenous  material  is  oxidised,  but  only 
whether  it  is  more  or  less  completely  oxidised  " ;  and  he  goes  on  to 
say  a  healthy  man  excretes  so  much  urea  and  so  much  uric  acid  in 
twenty-four  hours,  but  an  increased  consumption  of  proteids  increases 
to  a  corresponding  extent  the  urea,  but  not  the  uric  acid. 

That  is  to  say,  he  infers  that  because  the  excretion  of  urate  is  not 
increased  by  a  meat  diet,  relatively  less  urate  is  formed,  or,  as  he 
would  probably  put  it,  it  is  further  oxidised  into  urea  and  got  rid  of. 

The  real  fact  is,  I  believe,  that  urate  is  formed  in  proportion  to 
urea  just  as  on  any  other  diet,  and  animal  food  also  introduces  some 
urate  ready  formed,  but  excretion  falls  short  of  formation  and  intro- 
duction owing  to  rising  acidity,  and  some  part  of  that  formed  and 
introduced  is  held  back  in  the  body  and  can  be  washed  out  and 
produced  at  any  future  time  by  administering  a  dose  of  salicylate, 
alkali,  or  other  solvent  (see  fig.  74) ;  or,  if  the  curves  of  excretion  are 
watched  sufficiently  long,  it  may  come  out  of  itself  when  from  some 
natural  cause  the  acidity  falls;  or,  given  to  a  person,  like  the  above- 
mentioned  patient,  whose  blood  was  in  a  condition  to  dissolve  it, 
introduction  would  show  at  once  in  an  increased  excretion. 

I  think,  therefore,  that  once  for  all  we  may  free  our  minds  from 
this  bugbear  of  formation,  oxidation  and  other  more  or  less  theo- 
retical myths,  and  believe  that  for  all  practical  purposes  uric  acid 
is  always,  and  on  all  diets,  formed  in  the  relation  to  urea  of  about 
1 — 35,  while  certain  foods  also  introduce  a  more  or  less  important 
quantity  of  uric  acid  or  xanthin  ready  formed  (for  some  interesting 
results  obtained  by  administering  hypoxanthin  to  animals,  see  Lea, 
'*  Chemical  Basis  of  the  Animal  Body,"  p.  182,  and  compare  this 
v^ith  my  remarks  in  chapter  iii.). 

I  am  interested  to  see  in  this  connection  that  a  writer  in  the 
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Journal  of  Physiology  (vol.  xxii.,  p.  146),  W.  J.  S.  Jerome,  gives  as 
one  of  his  conclusions,  after  an  investigation  of  the  sabjecl,  that  the 
daily  output  of  uric  acid  is  probably  due  to  the  larger  or  smaller 
amount  of  the  alloxur-holdiog  bodies  (i.e.,  xanthins)  absorbed  from 
the  food,  this  conclusion  being  identical  with  that  I  have  dnwD 
from  my  own  researches  published  in  the  same  journal,  vol.  xr. 

See  also  the  New  York  Medical  Journal,  1896,  vol.  iL,  p.  578,  kr 
the  record  of  toxic  symptoms  produced  in  a  rabbit  by  the  adminis- 
tration of  hypoxanthin  in  the  food ;  I  have  often  prodaoed  some 
symptoms  in  myself,  and  I  have  not  the  least  doubt  that  I  oooU 
reproduce  them  in  anyone  who  would  volunteer  a  corptw  inle  for 
the  purpose. 

Oxidation  is  no  doubt  important,  and  oxygen  is  ooca^onally 
useful,  and  I  have  consumed  a  quantity  of  it  experimentafly 
When  I  managed  to  raise  the  acidity  of  the  urine  and  dimim^ 
the  alkalinity  of  the  blood,  I  cleared  that  fluid  of  uric  acid  aod 
no  doubt  improved  nutrition,  combustion  and  metabolism ;  but  it 
is  not  nearly  so  powerful  in  this  way  as  a  few  fractions  of  a  gnia 
of  mercury  or  one  of  its  salts.  And  I  do  not  for  a  moment  believe 
that  all  the  oxygen  and  oxidation  in  the  world  will  alter  in  tiie  leart 
the  relative  formation  of  uric  acid  and  urea  in  the  human  body. 
The  diseases  from  which  we  suffer  have  far  more  to  do  with  intro- 
duction than  formation. 

Whether  uric  acid  will  be  excreted  in  the  relation  1 — 35  is  • 
dififerent  question,  for  excretion  can  be  varied  at  pleasure  in  afanoit 
any  direction  and  within  very  considerable  limits.  And  it  is  by 
taking  excretion  as  proof  of  formation  that  the  authors  above  apxMk 
have  fallen,  as  I  believe,  into  error.  I  do  not  assert  that  uric  leid  » 
never  formed  in  excess  of  the  relation  to  urea  of  1 — 35 ;  my  expwieiioe 
is  too  small  to  carry  such  a  proposition ;  but  I  do  assert,  of  the  dis- 
eases of  which  I  have  written,  in  so  far  as  they  are  due  to  unc  aoi 
that  they  are  due  to  its  accumulation  in  the  body  from  introdoettOB 
combined  with  failure  of  excretion ;  that  I  have  never  met  wiih 
evidence  of  formation  in  excess  of  the  above  ratio  to  urea,  or  aay 
reason  tq  think  that  all  the  urate  I  have  met  with  could  not  have 
been  easily  accounted  for  by  failure  of  excretion. 

For  my  part,  I  return  without  hesitation  to  the  doctrine  of  etriy 
times  and  fight  uric  acid  disease  by  reducing  the  introduction  of  uric 
acid  and,  where  necessary,  its  formation  also,  believing  that  the 
clinical  observation  of  Cullen,  '*  that  gout  seldom  attacked  persoos 
employed  in  constant  bodily  labour,  or  those  who  live  modi  iqK* 
vegetable  diet,"  is  a  more  valuable  guide  in  treatment  tiian  x»*C; 
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jnore  recent  oonclusions  founded  on  imperfect  observation.  We 
now  know  that  constant  bodily  labour  facilitates  excretion  (figs. 
46  and  47),  while  vegetable  diet  both  diminishes  introduction 
and  facilitates  excretion. 

I  have  now  also  the  best  of  all  proofs  of  the  correctness  of  my 
reasoning  in  practically  complete  immunity  from  a  disorder  which 
formerly  threatened  to  interfere  seriously  with  my  work  and  even  to 
cripple  and  shorten  my  life. 

Such  a  result  must  speak  for  itself,  even  if  the  theory  on  which 
its  explanation  is  founded  is  destined  eventually  to  give  place  to  a 
better  one,  the  product  of  still  wider  knowledge. 

The  late  Professor  Humphry  says  {British  Medical  Journal, 
1888,  vol.  i.,  p.  512)  that  62  per  cent,  of  the  aged  take  but  little 
animal  flesh,  ^md  I  should  link  this  with  Cullen's  observations  and 
the  very  deadly  effects  of  many  of  the  diseases  mentioned  in  previous 
chapters. 

In  altering*  diet,  however,  it  is  necessary  to  exercise  some  care,, 
especially  in  regard  to  the  amount  of  urate  that  may  be  stored  in 
the  body.     In  a  man  of  middle  age  or  beyond  it,  who  has  lived 
heartily,  without  stinting  either  meat  or  wine,  there  is  sure  to  be  a 
large  collection  of  urate  in  the  body ;  and  if  his  animal  food  is  re- 
duced and  his  acidity  runs  down,  this  will  be  dissolved  out  and  flood 
his  blood ;  for  weeks  and  months  there  may  be  a  plus  excretion  of 
urate,  and  its  results  will  be  more  evident  than  pleasant ;  he  will 
worry  you  with  continual  complaints  that  he  is  getting  weak,  that 
he  is  dying,  that  he  has  headache,  depression,  <&c.,  and  may  even 
talk  of  suicide.     Similarly,  in  cases  which  have  been  put  on  what  I 
regard  as  the  most  dangerdus  of  diet  cures,  that  of  meat  and  hot 
water,  it  is  wiser  to  go  slowly  and  get  them  back  gradually  on  to 
ordinary  flesh  diet,  and  then  from  that  on  to^  a  uricacid-free  diet ; 
but  to  make  a  sudden  change  on  to  this  latter  at  once  may  bring 
about  severe  coUsemia,  with  high  blood  pressure  and  all  its  most 
serious  results,  especially  in  those  who  are  no  longer  young.     In  all 
cases,  also,  it  is  necessary  to  see  that  nutrition,  strength  and  power  of 
endurance  are  quite  as  good  on  the  new  diet  as  on  the  old ;  in  the 
majority  of  cases  they  are  decidedly  better  on  the  new  ;  but  if  there 
is  the  slightest  suspicion  of  their  not  being  so,  some  mistake  is  being 
made,  or  a  great  flood  of  uric  acid  is  putting  out  the  fires,  and  the 
matter  should  be  investigated.     In  other  cases,  where  the  accumula- 
tions are  not  so  large,  one  may  gain  so  much  by  stopping  the  large 
daily  introduction  that  it  is  better  to  alter  diet  at  once,  especially  to 
out  off  soups,  meat  extracts,  strong  tea  or  coffee,  giving  perhaps  cold 
53 
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baths,  a  tonic  or  some  drug  which  will  cause  a  little  retention  and 
keep  the  blood  moderately  clear  of  uric  acid  for  a  little ;  or,  if  ibe 
diet  alteration  is  being  made  in  spring  or  summer,  the  pafcient  mty 
be  sent  for  a  few  months  to  a  bracing  climate ;  and  lastly,  some 
cases  with  high  blood  pressure  may  be  best  treated  just  as  if  they 
were  Bright's  disease  (see  chapter  xiii.). 

.As  I  have  said  before  (see  Practitioner,  April,  1891,  p.  279),  I 
believe  that  the  great  majority  of  Britons  of  the  present  day  could 
live  very  healthy  and  hearty  lives  on  such  a  diet  as  I  recommend  if 
they  would  make  a  rational  attempt  to  do  so. 

They  think  the  diet  must  be  lowering,  and  believe  that  beef 
steaks  and  beer  are  necessary  for  their  continued  existence,  and  un- 
doubtedly, where  the  change  of  diet  is  allowed  to  produce  considerable 
collsemia,  the  resulting  mental  depression,  with  languor  and  dis- 
inclination for  excretion,  are  sufficient  to  give  some  support  to  th^r 
assertions. 

But  such  results  are  unnecessary  ;  they  are  not  due  to  the  new 
diet,  but  to  the  amount  of  urate  which  has  been  accumulated  on  ibe 
old  one,  and  to  the  fact  that  these  people  have  become  accustomed 
to  a  stimulating  diet,  just  as  they  might  have  become  accustomed  to 
an  allowance  of  alcohol ;  but  few  people  would  in  these  days  argiw 
that  alcohol  is  either  a  necessary  food  or  a  source  of  strength,  tboogb 
this  was  firmly  believed  not  long  ago. 

Another  objection  sometimes  urged  against  the  diet  is  that  people 
tend  to  grow  stout  on  it,  and  no  doubt  if  they  eat  large  quantities  of 
butter,  fried  vegetables,  cream  and  cream  cheese,  and  drink  moeb 
milk,  this  may  be  the  case ;  but  this  is  not  a  necessary  part  of  te 
diet  by  any  means ;  for  milk  may  be  skimmed  or  left  out  entirely; 
if,  as  in  other  countries,  bread,  rice  or  macaroni  form  the  staff  of 
life,  butter  and  cream  may  be  avoided,  and  skim-milk  cheese  may  be 
eaten  in  place  of  cream-containing  cheese. 

Where  cases  of  obesity  have  very  high  blood  {pressure  and  slov 
capillary  reflux,  where  in  fact  the  obesity  is,  as  I  expect  it  gonecaiBy 
is,  a  result  of  defective  circulation  and  its  resultant  defective  cod- 
bustion,  in  a  word,  a  result  of  ooUsBmia,  they  should,  I  think,  be 
treated  just  like  the  cases  of  Bright's  disease  in  chapter  xiii,  where 
we  saw  that  a  case  that  did  well  steadily  lost  weight  as  the  ciitaia- 
tion  quickened  and  the  temperature  rose  and  the  albuoiin  diminished 
while  a  case  that  did  not  do  well,  in  which  the  temperature  did  noi 
rise  or  the  albumin  diminish,  steadily  gained  weight. 

These  cases  will  lose  weight  as  the  circulation  quickens  and  ibe 
combustion  improves,  in    spite  of  a  uric-acid-free  diet,  thoQgh  ^ 
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fats  shoald  as  far  as  possible  be  removed  from  it  by  substituting 
protene,  plasmon  or  gluten  for  milk ;  or  let  them  go  on  to  a  diet  of 
bread,  fruit  and  nuts,  which  practically  does  not  fatten  anyone. 

When  obesity  is  treated  as  a  failure  of  combustion  it  will  be 
treated  with  success  ;  but  to  treat  it  on  a  pure  meat  diet  is  to 
obtain  temporary  success  perhaps,"  but  only  with  the  certainty  of 
a  great  increase  of  collsBmia,  and  diminished  combustion  at  some 
future  time ;  and  all  the  necessary  albumens  can  easily  be  obtained 
fi'om  the  above  substances  without  introducing  uric  acid,  and  with- 
out the  terrible  sameness  of  food  which  disgusts  those  attempting 
a  meat  diet. 

Obesity  has,  from  this  point  of  view,  many  features  of  interest, 
for  women  get  stout  first  of  all  just  in  the  period  of  collaemia  and 
anaemia  that  follows  their  years  of  greatest  growth  (13  to  14),  about 
which  I  have  spoken  in  reference  to  the  causation  of  anaemia  (see 
fig.  59).  So  that  here  again  we  have  failure  of  combustion  with 
collaemia. 

Then  the  great  time  for  obesity,  both  in  men  and  women,  is 
the  decline  of  life,  the  collaemia  of  advancing  age,  as  nutrition 
begins  to  run  down  and  the  uric  acid  stored  in  previous  years 
re-enters  the  blood,  and  then  we  may  get  not  merely  defective 
combustion  of  fats  but  defective  combustion  of  albumen  and  sugar, 
either  together  or  one  after  the  other,  but  all  associated  with  the 
same  signs  in  the  circulation,  slow  capillary  reflux,  and  high  blood 
pressure  (see  chapter  v.). 

Thus  slow  capillary  circulation  is  the  cause  of  the  defective 
oombustion,  and  collaemia  is  the  cause  of  the  defective  circulation. 

In  butchers  we  often  see  much  obesity,  because  there  is  much 
<5ollaemia ;  and  this  alone  should  warn  us  not  to  treat  obesity  by  a 
butcher's  diet.       y 

Nor  must  we  forget  that  collaemia  means  defective  pulmonary 
circulation  (see  chapter  ix.),  and  so  defective  aeration  of  the  blood ; 
then  defective  oxidation  means  defective  formation  of  acid  products 
of  combustion,  defective  acidity  of  urine  and  increased  alkalinity  of 
blood;  and  increased  alkalinity  of  the  blood  in  its  turn  increases 
collaemia,  and  so  on  in  a  vicious  circle  with  ever-increasing  defect  in 
conabustion.  Later  the  obesity,  by  its  very  mass,  becomes  a  direct 
hindrance  to  circulation,  respiration  and  metabohsm.  If  we  can 
stop  the  collaemia  even  for  a  week  we  can  stop  the  downward 
progress  and  substitute  an  increasing  metabolism  for  a  diminishing 
one,  and  then  all  is  soon  well,  the  fire  burns  up  brightly,  and  this  of 
itself  suffices  to  prevent  collaemia.     And  so  intimate  is  the  relation- 
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ship  between  obesity  and  collaemia  that  practically  every  relapse  of 
oollaBmia  is  accompanied  by  an  increase  in  weight,  just  as  the  reikf 
of  coUsBmia,  and  still  more  the  relief  of  the  severe  collsmia  of 
Bright's  disease,  is  accompanied  by  a  loss  of  weight. 

But  as  there  are  plenty  of  people  walking  about  and  imagining 
themselves  strong  when  they  are  not  so  (e.g.,  stout  people  with  slow 
capillary  circulation,  high  blood  pressure  and  dilated  or  fatty  hearts) 
all  who  propose  to  alter  their  diet  should  be  carefully  examined^ 
and  those  who  are  stout  or  otherwise  weak  should  make  the  change 
very  slowly,  great  care  being  exercised  that  the  quantity  of  albumeo 
shall  not  be  deficient. 

Stout  patients  who  are  debilitated  must  on  no  account  be 
allowed  to  diminish  albumens  in  the  hope  of  getting  thin,  indeed, 
they  should  not  entirely  give  up  meat  till  it  has  been  proved  that 
they  can  take  enough  uric-acid-free  albumen  to  be  well  nourished. 

Much  can  be  done  for  such  stout  people  by  cutting  down  fluids, 
avoiding  cream,  butter,  fat,  and  fried  dishes,  replacing  vegetables  by 
a  little  fruit,  and  always  taking  sufficient  albumen,  while  avoiding 
entirely  the  unnecessary  xanthins  in  the  coffee  and  meat  soupe. 

It  is  possible  to  reduce  weight  fairly  quickly  (2  to  3  lbs.  per 
week)  on  a  diet  of  biscuits  and  fruit,  and  as  far  as  possible  no  other 
food  or  drink,  except  water  when  thirst  is  great. 

This  treatment  should  generally  be  reserved  for  those  who  are 
free  from  serious  organic  disease,  should  be  carried  out  under  strict 
supervision  and  only  for  a  limited  time. 

Some  interesting  points  with  regard  to  the  possible  effects  <^ 
diet  are  brought  out  in  the  Beports  of  the  Sanitary  Commissioner 
with  the  Government  of  India,  and  I  owe  these  facts  to  my  fneod. 
Dr.  de  Watteville,  who  kindly  suggested  that  it  might  be  worth 
while  to  investigate  these  Beports. 

The  following  figures  are  from  the  Annual  Beport  for  1892, 
issued  in  Calcutta  in  1894,  and  they  refer  to  the  incidence  of  the 
diseases  mentioned  in  the  English  and  native  armies  respectively. 

The  English  army  numbered,  according  to  the  Beport,  68,163. 
and  the  native  army  145,840,  and  the  ratio  of  English  to  Dative  la 
about  as  1  to  2-1. 

My  cousin,  Colonel  P.  de  H.  Haig,  I.M.S.,  informs  me  that  the 
English  army  in  India  eats  as  much  meat  in  a  day  as  the  Indian 
native  army  does  in  a  week,  man  for  man  ;  that  the  native  army 
lives  chiefly  on  grain  and  rice,  that  they  have  a  long  service  system, 
not  short  as  for  the  English,  and  that  the  natives  have  been  exposed 
to  malaria  from  childhood. 
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DisMse. 
Alcoholism 
Rheumatio  Fjsver 

Gout         

Megrim 

Epilepsy 

Melancholia 

Syncope  

Dyspepsia 
Typhlitis 

Colic        

Piles         

Congestion  of  Liver 

Ague  Spleen 

Bright's  disease  (all  forms) 

Suicides 

Ague        

Anaemia 

Bronchitis 
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Now  we  see  that  in  the  case  of  ahuost  every  disease  treated  of  in 
this  book,  there  is  a  more  or  less  large  excess  of  incidence  on  the 
meat-eating  English  as  compared  with  the  rice  and  grain-eating 
native. 

The  ratio  of  alcoholism  is  enormous,  but  probably  factors  of  race 
and  religion  come  in  here  as  well  as  diet ;  but  in  any  case  it  is  not  a 
record  of  which  we  need  be  proud. 

Eheumatio  fever  and  gouc  are  fairly  prominent,  epilepsy  is  2 — 1, 
while  melancholia  shows  much  greater  excess ;  and  probably  the 
exposure  of  the  English  to  heat  from  which  they  have*  not  been 
accustomed  to  protect  themselves  will  account  for  this,  but  none 
the  less  it  powerfully  endorses  chapter  viii. 

Syncope  again,  4 — 1,  and  yet  we  are  accustomed  to  look  upon 
the  Englishman  as  strong  in  his  beef  eating,  and  the  native  as 
thin  and  weak. 

Dyspepsia  4—1,  and  yet  the  English  are,  I  suppose,  younger 
men  than  the  natives,  and  dyspepsia,  as  a  whole,  tends  to  increase 
with  age. 

One  cannot  but  be  struck  also  with  the  enormous  incidence 
of  dyspepsia  in  girls  just  at  the  age  when  as  I  have  shown  (fig. 
59)  they  have  most  collaBmia,  and  the  comparative  absence  of 
similar  troubles  in  boys;  then  again  on  ordinary  diet  dyspepsia 
increases  in  both  sexes  after  middle  life,  and  so  does  coUsemia. 

Typhlitis  and  colic  are  again  remarkable  records  in  relation  to 
chapter  x. 
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Piles  and  congestion  of  the  liver  tell  the  same  tale,  though  no 
doubt  they  are  in  part  related  to  the  large  alcohol  record  abo?e. 

Ague  spleen  is  related  to  the  long  exposure  of  the  native  army, 
and  is  also  connected  with  migraine  above,  and  anaemia  further 
on ;  the  last-named  being  no  doubt  specially  related  to  the  large 
fluctuations  in  urate  excretion,  which  recurrent  malaria  with  en- 
larged spleen  will  occasion. 

Bright's  disease  and  suicide,  again,  represent  the  effects  of  capil- 
laries obstructed  by  uric  acid,  and  show  a  great  excess  among  the 
English  meat  eaters ;  and  for  suicide  we  may  notice  that  the  ratio 
is  the  same  as  that  for  melancholia. 

Lastly,  bronchitis  is  nearly  the  same  for  both ;  but  inasmuch 
as  the  native  army  is  composed  of  longer  service,  and,  therefore, 
older  men  than  the  English,  and  as  bronchitis  generally  increases 
with  age,  it  is  relatively  less  in  the  native  than  in  the  English  army. 
I  have  no  doubt  that  in  such  a  record  other  factors  besides  diet  will 
have  to  be  allowed  for,  but  i^  is  very  unlikely  that  any  of  these  will 
account  for  the  great  differences  in  disease  incidence  all  along  the 
line,  and  I  commend  these  facts  to  the  careful  consideration  of 
those  who  believe  that  the  Englishman's  beef  is  the  source  of  his 
health,  strength,  and  powers  of  endurance,  or  his  superiority  over 
other  races ;  it  is  at  least  clear  that  he  has  no  superiority  ofv 
them  in  the  matter  of  disease  incidence,  and  this  is  an  important 
factor  in  efficiency. 

No  doubt  the  native  record  would  be  still  better,  both  as  to 
malaria  and  many  other  diseases  in  these  records,  if  they  lived  on 
grain  and  avoided  pulses  entirely. 

I  am  indebted*  to  my  friend,  Dr.  E.  G.  Border,  who  has  spmi 
a  good  many  years  in  China,  for  the  information  that  the  greil 
bulk  of  the  Chinese  eat  about  3  oz.  or  4  oz.  of  fish  a  day,  while  the 
rest  of  their  diet  consists  of  rice.  He  says  they  are  fine,  big,  anxi 
strong  men,  and  more  than  a  match  for  an  average  or  even  a  picked 
British  sailor,  the  only  Briton  generally  available  for  comparisoD ; 
and  he  adds  that  their  wounds  heal  easily,  and  generally  by  first 
intention.  A  similar  record  with  regard  to  the  Turks  as  to  their 
great  powers  of  endurance  and  wonderful  vitality  in  resisting  wounds, 
is  to  be  found  in  the  1897  numbers  of  the  daily  papers.  Thus  in  the 
Standard  of  May  6,  1897,  we  find  :  **  The  doctors  also  remark  upon 
the  extreme  rapidity  with  which  their  patients  recover  from  tbeir 
wounds,  and  attribute  it  to  the  abstemious  lives  they  lead,  drinkisg 
no  wine  and  eating  very  little  meat,  but  plenty  of  vegetables.'* 
Here  again  in  England,  do  we  not  die  younger,  and  in  greater 
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number  than  there  is  any  necessity  for  ?  Are  we  not  afflicted  with 
an  infinite  number  of  diseases  which  cause  far  more  pain  and  misery 
than  is  at  all  necessary  ?  Are  we  not  given  to  all  kinds  of  debauchery 
and  excess,  and  have  we  not  huge  asylums'  full  of  lunatics  and 
prisons  full  of  criminals? 

I  look  upon  all  these  things  as  serious  and  widespread  diseases 
in  the  human  race,  and,  as  I  am  not  one  of  those  who  believe  that 
Nature  herself,  if  she  had  a  free  hand,  would  tend  to  destroy  us, 
but  rather  to  preserve  what  is  good,  and  eUminate  what  is  evil,  and, 
further,  cannot  believe  that  the  tendency  to  these  evils  is  part  of  the 
ground-plan  of  Nature's  work,  or  that  the  unalterable  bias  to  have 
headache,  epilepsy,  mental  depression,  mania,  and  their  results — 
murder  or  suicide — alcohohsm,  morphinism,  cocainism,  &o.,  is  origin- 
ally implanted  in  our  nerve  centres,  I  am  driven  to  the  conclusion 
that  not  a  few  of  these  evils  are  the  result  of  unnatural  conditions, 
and  that  prominent  among  these  is  unnatural  diet,  the  evil  action  of 
which  we  are  now  in  a  position  to  follow  out  more  completely 
through  a  knowledge  of  the  powerful  efifects  of  urates  on  the  function 
and  nutrition  of  the  whole  body. 

Such  a  provisional  conclusion  is  justified  by  my  own  experience 
and  results.  I  was  originally  told  that  my  tendency  to  headache, 
high  arterial  tension,  and  other  evils  was  inherited — in  fact,  a  part 
of  my  structure  and  function,  which,  though  it  might  be  modified 
and  relieved  by  drugs,  could  not  be  eradicated;  and  no  one  ever 
suggested  a  radical  change  of  diet. 

By  great  good  fortune,  and  more  or  less  by  chance,  I  found  out 
that  a  change  of  diet  was  the  one  thing  needful,  and  what  is  practi- 
cally a  complete  cure  has  resulted.  I  have  now  only  one  subject 
for  regret,  namely,  that  I  did  not  find  this  out  earlier  in  life,  as  I 
cannot  undo  the  evils  and  injuries  that  were  accomplished  while 
the  warnings  of  functional  disturbance  remained  unheeded,  through 
ignorance  of  their  causation. 

No  doubt  during  this  period  many  defects  and  deficiencies 
inherited  from  several  generations  of  ancestors  equally  ignorant  on 
matters  of  diet  were  increased  and  intensified,  and  actually  became 
parts  of  my  organic  structure  because  I  was  allowed  to  grow  and 
develop  on  poisons  instead  of  foods.  The  factor  concerned  with  my 
headache  that  I  inherited  was  probably  a  slight  variation  in  the  size 
and  distribution  of  the  arteries  at  the  base  of  the  brain,  rendering 
my  intracranial  circulation  liable  to  be  affected  by  unduly  bigh  blood 
pressure  ;*   the  other  factors  in  its  causation  were  improper  food, 

*  Brain,  Spring  and  Summer  Number,  1893,  p.  250. 
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impure  blood,  and  consequent  increased  blood  pressure ;  but  the 
improper  food  being  done  away  with,  the  *'  neurosis  *'  became  a 
matter  of  history,  in  spite  of  the  anatomical  factor,  which  reouons 
as  before.  I  notice  also  a  very  interesting  clinical  note  by  Dr. 
David  Drummond,  of  Newcastle,  in  the  Lancet,  1897,  vol.  i^ 
p.  1338,  on  *<  neurotic  "  symptoms  of  uricacidsemia  in  the  young, 
in  which  he  exactly  describes  the  headache,  epilepsy,  cold  hands 
and  feet,  low  surface  temperature,  high  blood  pressure,  and  slow 
pulse  mentioned  in  previous  chapters,  and  finds  them  associated 
with  meat  eating  and  excess  of  uric  acid  in  the  urine,  and  cured  by 
milk  diet,  and,  as  he  tells  us  he  had  formerly  treated  the  neurotie 
element  in  such  cases  with  unsatisfactory  results,  his  observatiooa 
confirm  my  own  in  every  respect.  He  also  notices  a  symptou 
which  I  have  not,  namely,  diminished  knee-jerk,  apparently  in  asso- 
ciation with  mental  and  bodily  depression  and  lethargy. 

I  believe  that  much  the  same  argument  applies  to  nearly  every 
disease  mentioned  in  this  book,  and  that  while  certain  anatomieai 
or  physiological  peculiarities  may  undoubtedly  dispose  certain  indi- 
viduals to  suffer  sooner  than  others,  or  in  one  way  rather  than  m 
another,  nevertheless  the  food  factor  is  common  to  all  of  them,  and 
its  adequate  consideration  and  treatment  will  result  in  prevention  or 
cure.  The  first  step  towards  this  object  is  the  full  and  complete 
recognition  of  the  fact  that  for  all  practical  purposes  they  are  diet 
diseases,  and  that  gout  and  rheumatism,  for  instance,  may  depend 
quite  as  much  on  the  inheritance  of  the  dollars  necessary  to  obtain 
meat  and  wine  as  of  any  anatomical  or  physiological  peculiarities. 

The  distinguishing  mark  of  troubles  due  to  coUaemia  is  that  they 
are  temporary  and  periodic,  with  intervals  of  complete  freedcmu 
When  they  are  chronic  and  continuous  there  is  an  organic  factor,- 
the  coUsemia  merely  causing  surface  fluctuations  in  its  effects. 

Everything  now  depends  on  the  nature  and  extent  of  the  organic 
factor  and  whether  removal  of  coUaemia  and  uric  acid  irritation 
will  allow  of  its  improvement,  or  whether  such  improvement  is 
in  the  nature  of  things  impossible  (e.^.,  serious  pericardial  <v 
valvular  lesions  of  the  heart,  or  ulceration,  adhesion  or  otb^- 
chronic  irritation  in  abdominal  organs,  cerebral  tumour,  thickening 
of  membranes,  &c.). 

We  have  seen  that  serious  heart  lesion  or  weakness  renders  the 
prognosis  hopeless  in  Bright's  disease  or  diabetes,  and  the  same 


*  See  "The  Organic  Factor  in  High  Blood  Pressure,"  Medical  Record^  New 
York,  February,  1908, 
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•holds  for  other  collsBmic  troubles  which  are  thus  oomplioated. 
Thus  a  mental  depression,  which  is  temporary  and  periodic  with 
a  strong  heart,  becomes  chronic  and  continuous  with  a  weak  or 
diseased  one. 

Might  it  not  be  worth  while  to  make  a  determined  effort  to  treat 
•our  criminals  (who  are  often  criminals  only  because  diseased)  with  a 
uric-acid-free  diet  ?  If  the  alteration  in  their  cerebral  circulation  is 
functional,  it  will  do  more  than  anything  else  to  remove  it ;  and  if 
after  that  has  been  done  they  look  at  life  and  the  world  from  a 
different  standpoint,  the  practical  knowledge  how  to  live  cheaply  on 
an  unstimulating  diet  may  be  of  no  small  advantage  to  them  ;  and 
•lastly,  it  will,  or  should,  greatly  diminish  the  cost  of  maintenance. 
And,  if  I  mistake  not,  the  cost  of  disease  and  crime  already  presses 
iieavily  enough  on  the  less  diseased  portions  of  the  community. 
Then  precisely  the  same  will  apply  to  our  vast  asylum  and  poor- 
house  populations;  the  inhabitants  of  the  former  must  often  owe 
their  disease  to  unsuitable  diet,  acting  in  the  manner  depicted  in 
previous  chapters  over  one  or  more  generations;  and  the  tenants 
of  the  latter  may  owe  their  poverty  in  no  small  degree  to  a  life-long 
.habit  of  spending  their  money  on  stimulation  in  place  of  nourish- 
ment, thus  constantly  losing  both  in  power  and  pocket. 

I  see  plenty  of  poor  women  who  live  from  week's  end  to  week's 
-end  on  little  but  bread  and  butter;  but  the  husbands  of  these 
women  still  think  that  it  is  impossible  to  do  a  labourer's  work 
without  beef  and  beer,  and  know  but  little  of  the  nourishment 
values  of  cheese  and  breadstuffs,  a  position  about  as  far  from  the 
truth  as  it  is  possible  for  an  ignorant  man  to  arrive  at.  About  one- 
half  of  what  the  man  spends  on  stimulants  would  provide  both 
himself  and  his  wife  with  all  that  nourishment  requires.  Then,  in 
spite  of  his  insular  position,  the  British  workman  is  even  now 
suffering  reverse  after  reverse  at  the  hands  of  the  foreigner,  who 
has  learned  from  stern  necessity  the  lesson  of  cheap  living. 

I  am  very  pleased  also  to  be  able  to  add  that  quite  a  large 
-number  of  fellow  sufferers  have  now  had  experience  similar  to  my 
own — not  that  the  diet  is  successful  in  every  case,  I  have  never 
met  with  any  treatment  which  could  honestly  lay  claim  to  so  large 
a  proportion  of  cures.  Some  are  unable  to  alter  their  diet,  being 
unable  to  eat  at  all  when  a  change  is  attempted ;  others  apparently 
alter  their  diet  and  yet  are  not  cured,  but  these  cases  are  the 
exception,  and  require  further  investigation  before  anything  definite 
can  be  said;  and  I  sometimes  find  that  such  cases  have  been 
nnaking  the  mistake  of  continuing  a  little  meat  or  fish,  or,  in  the 
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case  of  ladies,  some  tea.  On  the  other  hand,  a  considerable  number 
of  sufiferers  in  the  profession  have  applied  my  suggestions  to  tiwir 
own  cases,  and  report  that  they  have  every  reason  to  be  pleaaed 
with  the  result.  One  of  these  concludes  a  letter  by  saying :  "Beyond 
doubt  I  have  established  the  fact  that  much,  if  not  all,  of  my  Hi- 
health  and  moral  disturbances  were  caused  by  eating  butcher  meat, 
the  metabolic  products  of  which  I  was  unable  to  eliminate." 

I  quite  appreciate  the  caution  of  that  "  if  not  all ;"  at  present  we 
can  only  suggest  that  what  is  removed  by  change  of  diet  is  due  to 
wrong  diet.  Only  after  several  generations  of  contrasted  diet  will 
it  be  possible  to  say  how  many  generations  back  this  tendency  to 
headache,  epilepsy  or  depression  really  originated,  and  whether  il 
would  have  originated  just  the  same  had  our  ancestors  lived 
without  flesh  or  stimulants.  In  the  generations  vre  see  to-day  these 
things  are  strongly  hereditary ;  how  many  generations  of  correct  &I 
will  be  required  to  put  a  stop  to  this  ? 

Another  professional  patient  writes,  after  narrating  other  ewes 
in  which  the  treatment  has  been  equally  successful:  "Persoiallj 
my  debt  to  you  and  to  the  theory  is  a  heavy  one.  Four  years  igo 
I  was  an  old  man  at  37,  with  the  enthusiasm  and  vigour  of  IHe 
quite  crushed  in  me,  retired  to  a  pottering  country  practice  to  eb 
out  a  miserable  existence.  All  that  is  now  thrown  to  the  winds, 
and  I  am  back  to  town  work  in  the  forefront  of  the  battle,  and  witfc 
the  keenest  enjoyment  of  life." 

This  record  shows  us  how  much  those  who  do  not  lose  their 
lives  may  yet  lose  in  the  mental  and  physical  enjoyment  of  theo 
by  remaining  the  slaves  of  diet  and  the  victims  of  coliflemia. 

Speaking  of  morals  reminds  me  of  the  very  moderate  and  mi^ 
needed  warning  given  by  Dr.  Keith  ("  Fads  of  an  Old  PhysidM. 
chapter  xiv.)  with  reference  to  the  effects  of  high  living  on  ^ 
morals  of  the  young,  which  my  own  experience  leads  me  to  end(X« 
most  thoroughly  (see  also  chapter  viii.).* 

I  have  also  heard  from  my  friend  Dr.  W.  Young,  of  Wellingtoa. 
N.Z.,  of  the  case  of  a  man,  aged  50,  who  some  three  years  ^ 
suffered  from  headaches  and  loss  of  energy  (collaemia  of  dedin«<* 
life),  and  then  adopted  a  system  of  treatment  by  cold  hatha  witt 
abstinence  from  meat.  The  result  was  that  he  soon  got  a  disl^ 
for  meat  and  left  it  ofif  altogether,  and  Dr.  Young,  who  met  tfc» 

*  I  was  interested  to  see  that  in  a  discussion  in  the  Lancet^  1897,  ^  ^ 
p.  686,  on  schoolboy  morals,  one  of  the  writers  advocated  a  rednced  aUo«t"* 
of  meat ;  but  I  fear  that  the  tide  of  custom  at  schools  and  coUag«6  f^  "** 
strong  in  the  opposite  direction. 


Digitized  byLjOOQlC 


TKEATMENT  843 

man  while  attending  his  wife,  goes  on  to  say :  **  He  is  very  pleased 
with  the  result  of  the  three  years'  vegeterianisni,  and  says  that 
though  during  these  three  years  he  has  lost  weight,  yet  he  feels 
stronger,  and  is  more  energetic  and  rarely  has  a  headache.  The 
improvement  he  attributed  to  the  baths." 

I  think  the  author  of  the  above-mentioned  system  is  to  be  con- 
gratulated on  his  knowledge  of  human  nature,  for  this  man  would 
not  have  altered  his  diet  except  to  help  the  baths ;  and  would  have 
indignantly  repudiated  the  suggestion  that  he  was  eating  meat,  which 
did  not  agree  with  him.  Of  course  he  had  been  eating  it  all  his 
life,  and  knew  much  better  than  that  I  The  case  is  a  beautiful 
illustration  of  the  value  of  the  oblique  method  in  dealing  with  people 
who  are  absolutely  ignorant  and  full  of  prejudice. 

There  is  an  interesting  article  by  Dr.  W.  A.  Potts  on  the  advan- 
tage of  a  purin-free  diet,  in  the  Lancet,  1906,  vol.  i.,  p.  1636,  in 
which  he  gives  details  of  several  cases  and  concludes  that  the 
method  of  treatment  by  excluding  purin  "will  be  found  of  renl 
value  and  deserving  more  general  application  than  it>  has  yet 
received."  1  am  glad  to  see  that  he  also  says  that  it  requires 
care  and  discrimination  in  its  application,  that  careful  record  should 
be  kept  of  weight,  and  that  clinical  tests  should  be  instituted  ta 
measure  progress. 

An  enthusiastic  patient  sends  me  the  following  notes  of  a  Swiss 
climb.  He  says :  "  I  successfully  climbed  the  Wetterhorn,  partly 
because  I  love  mountains,  glaciers  and  glorious  scenery,  but  partly 
to  demonstrate  that  a  rather  delicate  and  sedentary  Londoner,  who 
lives  on  wholesome  foods  and  avoids  poisons,  can  undergo  a  great 
strain  with  impunity  '* ;  and  then  he  adds :  **  I  am  the  first  person  who 
has  done  the  climb  in  winter  for  two  years.  One  of  my  two  guides 
had  a  narrow  escape  from  frost-bite  and  the  other  suffered  from  pains 
in  the  foot  on  the  day  after  the  descent."  Further  on  he  says  :  **  I 
am  a  little  proud  of  one  fact.  I  did  the  business  on  bread  and 
cheese  and  two  bottles  of  milk,  at  the  total  cost  of  about  1  fr. 
The  guides  required,  for  two  days,  five  bottles  of  alcohol  (four  of 
wine  and  one  of  cognac),  10  fr.  worth  of  meat,  tea,  coffee,  &c.,  cost- 
ing in  all  nearly  54  fr.     No  wonder  they  ran  risks  of  frost-bite." 

I  have  also  an  interesting  record  from  another  patient,  this 
time  a  Fellow  of  a  Eoyal  College  of  Surgeons,  of  the  most  marvel- 
lous effects  of  diet  in  relieving  what  had  been  considered  incurable 
morbus  cordis,  which  appears,  so  far  as  I  can  judge  from  the  descrip- 
tion, to  have  been  chiefly  due  to  coUsemia,  but  space  quite  fails  me 
to  do   anything  like  justice  to  this  and  other  interesting  records. 
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which  I  have  received  from  many  sides.  I  shall  do  doubt  presenUy 
be  obliged  to  publish  a  volume  of  clinical  cases  as  a  supplemeol  to 
this  one. 

I  might  also  mention  that  I  have  records  from  some  of  tbo» 
who  live  in  country  districts  and  work  among  the  poor,  of  most 
marvellous  recoveries  of  one  or  two  men  of  more  than  80  years  of 
€ige  who,  having  b^en  crippled  by  arthritis,  are  able,  owing  to  the 
diet,  to  throw  away  their  sticks  or  crutches  or  to  cany  them  avet 
their  shoulders,  and  of  others  who  could  not  expect  to  live  more 
than  a  few  weeks  and  who  are  now  going  strong  and  healihy. 

I  see  with  great  interest  that  Dr.  Watson,  some  of  wbose  eoo- 
elusions  I  ventured  to  criticise  in  a  former  chapter,  has  published 
in  graphic  form  some  most  interesting  statistics  on  the  increftsed 
consumption  of  animal  food  in  the  past  fifty  years,  and  he  says: 
"  Study  of  the  available  data  proves  conclusively  that  in  ibe  U^ 
fifty  years  there  has  been  an  enormous  increase  in  the  consomptioc 
of  animal  food  (meat)."  He  gives  also  the  quantities  of  tea  and 
coffee  taken  for  a  similar  period,  tea  having  increased  from  2}  lb. 
per  head  to  7  lb.  in  that  time.  He  also  says :  "  The  writer  his 
been  told  by  more  than  one  practitioner  of  large  experience  in 
India  that  appendicitis  is  almost  unknown  among  natives  in  the 
districts  in  which  the  staple  article  of  food  is  rice ;  similarly  thtX 
chlorosis  is  extremely  rare." 

The  Japanese  and  their  habits  as  to  food  and  mode  of  life  have 
been  much  discussed  of  late,  for  everyone  has  been  struck  by  tixk 
very  remarkable  feats  of  strength  and  power  of  endurance,  and  no 
less  by  their  remarkable  display  of  mental  activity,  artistic  talecn. 
and  power  of  military  organisation  ;  and  as  a  result  of  the  intereit 
which  has  thus  been  centred  upon  them  it  appears  to  have  beec 
shown  that  their  diet  contains  much  less  uric  acid  than  thai  of  tbe 
average  Englishman  of  the  present  day,  and  that  they  live  in  znaa^ 
ways  far  more  healthy  hves  than  we  do,  and  that  perhaps  it  is  Uif 
result  of  these  methods  and  modes  of  life  that  they  are  to  a  ooe* 
siderable  extent  free  from  rheumatism  or  the  local  accumulafcioc  dt 
uric  acid,  and  also  from  mental  lethargy  and  bodily  fatigue,  the 
circulation  effects  of  the  same  poison.  Their  power  of  enduraiiee 
especially  seems  to  be  in  all  probability  second  to  that  of  no  othef 
race  in  the  world,  and  those  who  say  uric  acid  is  often  a  question  a^ 
one  man's  meat  being  another  man's  poison  should  compare  tbe 
strength  and  power  of  endurance,  the  freedom  from  disease,  and 
the  mental  activity  of  the  Japanese  with  the  absence  of  many  d 
those  good  qualities  and  the  general  lethargy,  debility  and  invaiidisD: 
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of  their  own  conntrymen.  It  is  safe  to  say  that  the  fields  of  Japan 
are  not  disfignred  by  advertisements  of  endless  drugs  as  remedies 
for  the  numerous  ills  which  thicken  around  an  invalid  and  decaying 
race.  Those  who  make  a  rich  harvest  by  poisoning  people  with 
extracts  of  dead  carrion,  or  those  who  by  their  vaunted  remedies 
make  an  equally  4rich  harvest  in  trying  to  patch  them  up  again, 
would  have  no  chance  of  making  a  living  in  Japan. 

Thelre  is  one  interesting  habit  which  the  Japanese,  especially 
those  among  them  who  are  going  in  for  athletic  training,  are  said  to 
indulge  in,  and  that  is  drinking  large  quantities  of  water.     I  mention 
this  merely  to  point  out  that  it  would  not  be  at  all  a  safe  habit  for 
people  living  in  this  country  and  on  different  food  to  indulge  in  ;  for 
the  Japanese,  with  his  free  capillary  circulation,  can  really  wash  him- 
self out  with  the  water  he  drinks,  and  it  may  often  pass  through  him 
almost  as  fast  as  he  drinks  it.     But  the  average  Englishman  must 
not  imagine  that  anything  of   the  same  kind  would  occur  in  his 
case ;  if  he  were  to  drink  such  large  quantities  of  water  his  capil- 
lary circulation,  which  is  slow  because  blocked  with  excessive  uric 
acid,  would  not  allow  the  water  to  pass,  and  it  would  remain  in  his 
body,  dilating  the  stomach,  the  heart,  and  the  blood-vessels,  and 
producing  headache,  depression,  apoplexy,  and  all  the  more  terrible 
dangers  of  collsemia  and  high  blood  pressure,  and  eventually,  through 
•more  and  more  water  and  higher  rise  of  blood  pressure,  he  would 
suffer  from  incurable  dropsy  and  hopeless  and  permanent  dilatation 
of  the  heart.     When  the  Englishman  has  learnt  to  copy  the  Japan- 
ese and  swallows  only  one-fifth  or  one-sixth  of  the  uric  acid  he  now 
pours  into  himself  in  a  day,  there  will  be  the  very  best  evidence,  in 
his  improved  health,  strength,  mental  activity  and  acuteness,  that 
meat  and  tea  are  poisons  for  all  who  take  them ;  and  that  this  food 
has  been  selected  merely  because  the  real  action  of  uric  acid  has 
been  overlooked  owing  to  its  producing  differing  effects  according 
as  it  remains  in  solution  in  the  blood  stream  or  is  deposited  in  the 
viscera  and  tissues. 

When  a  gouty  man  swallows  uric  acid  or  meat  which  contains 
it,  it  does,  for  reasons  which  I  hope  are  now  well  understood,  not 
remain  in  solution  in  the  blood,  but  is  caught  up  in  the  liver  and 
other  tissues,  and  the  result  of  this  will  be  that  the  uric  acid  filter 
thus  formed  will  continue  to  keep  the  blood  clear  for  a  considerable 
time  ;  hence  both  collaemic  and  arthritic  troubles  will  be  diminished, 
and  the  patient  will  say,  and  say  truly,  that  he  has  been  cured  of 
the  gout  by  a  meat  diet ;  but  the  uric  acid  thus  swallowed  and  all 
the  uric  acid  previously  in  the  blood  has  not  been  destroyed,  burnt 
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up  or  oxidised,  or  suffered  any  other  fate  proposed  for  it  by  the 
scieutific  imagination ;  it  has  merely  been  added  to  the  deposto 
already  present  in  the  liver  and  fibrous  tissues,  and  these  at  some 
future  time  must  again  be  taken  into  solution  in  the  blood,  whai  more 
severe  collaemia  and  worse  arthritis  will  result.  Some  consider  tial 
there  is  a  limit  to  the  amount  of  uric  acid  which  ean  be  retained  or 
held  back  in  the  body,  and  no  doubt  there  is  such  a  limit;  but  those 
of  us  who  have  had  much  experience  in  the  hospital  poii-rnortm 
room  will  have  do  doubt  that  many  pounds  of  uric  acid  can  be 
stored  almost  all  over  the  body  before  this  limit  is  reached.  And 
it  follows  from  the  first  principles  given  in  the  earlier  chapters  ol 
this  book  that  the  more  uric  acid  there  has  been  already  retained  ia 
the  body  and  the  more  numerous  the  foci  of  retention,  the  greaw 
will  be  the  power  of  the  uric  acid  filter  action  and  the  greater 
tendency  will  there  be  to  retain.  Thus,  the  more  uric  add  tb 
man  has  in  him  the  more  he  will  retain  and  the  less  he  ^ 
excrete  out  of  his  daily  turnover.  Here  we  see  the  enornaous  ia- 
portance  in  gout  or  rheumatism  and  all  retention  diseases  of  deaiio^ 
out  to  the  utmost  possible  extent  all  the  foci  of  retention  that  baw 
been  formed.  But  such  retention  postpones  coUsBmia  ahnost  inW- 
nitely,  and  thus  uric  acid  has  been  looked  upon  as  a  stimaliDt 
possibly,  but  not  as  a  depressant  poison. 

With  regard  to  alcoholism,  I  think  the  vegetarians  can  nub 
good  their  claim  that  the  adoption  of  their  diet  does  as  much  to  can 
this  trouble  as  anything  that  is  known,  and  the  reason  that  it  does 
so  is  simple  enough. 

Here,  again,  how  much  originates  in  the  individual,  bow  natf 
originated  several  generations  back  ?  I  have  known  monkeys  who 
became  habitual  drunkards ;  no  doubt  they  were  on  uimatorJ » 
but  it  is  unlikely  that  they  had  many  ancestors  addicted  to  alcohol 

Meat,  as  I  have  said  in  chapter  iii.,  is  a  stimulant,  and  caoMS  i 
fiuctuation  in  the  excretion  of  uric  acid ;  its  stimulation  is  doe  to 
retention  of  uric  acid,  because,  as  we  have  seen,  every  drag  wifltt 
clears  the  blood  of  uric  acid  is  a  stimulant ;  but  this  is  followed  bj  a 
corresponding  and  more  than  corresponding  depression,  when  w 
urate  driven  out  of  the  blood  gets  back  into  it  along  with  the  va» 
introduced  in  the  meat  itself. 

For  the  relief  of  this  depression  more  meat  must  be  taken,  tf* 
when  meat  begins  to  fail  in  causing  sufficient  stimulation  alcohol  i* 
added ;  when  alcohol  begins  to  fail  morphine  or  cocaine  arecaflea 
in,  and  so  on  down  the  road  to  ruin. 

Now  vegetarianism  cuts  through  this  vicious  circle  by  maUflg  * 
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impossible  for  there  ever  again  to  be  any  great  excess  of  uric  acid  in 
the  blood,  and  so  removing  a  cause  of  the  depression  which  leads  to 
the  craving  for  stimulants. 

But  even  this  is  not  quite  the  whole  story,  for  meat  is  not  only  a 
stimulant,  it  also  causes  thirst.  We  have  seen  that  every  drug  that 
clears  the  blood  of  uric  acid  causes  diuresis,  that  this  leads  to  con- 
centration of  the  blood,  and  that  thirst  is  the  expression  of  the  blood's 
wants,  and  goes  along  with  diuresis  (chapter  ii.) ;  therefore  the 
meat  eater  is  always  thirsty,  and  if  he  from  one  causa  or  another — 
occasional  depression,  it  may  be — acquires  the  bad  habit  of  quench- 
ing bis  thirst  with  alcoholic  drinks,  he  soon  gets  too  much  of  them. 

The  vegetarian,  on  the  other  hand,  is  not  often  thirsty,  because 
he  is  not  subject  to  urate  fluctuations  and  diuresis,  and  also  because 
the  fruits  in  his  diet  list  themselves  supply  him  with  a  large 
amount  of  water. 

My  own  practice  is  not  to  cut  patients  off  from  any  form  of 
alcohol  they  may  be  taking  when  they  come  to  me,  as  I  know  that 
after  eighteen  to  twenty-four  months  of  a  correct  diet  they  will  cease 
to  feel  the  want  of  stimulants  and  will  give  them  up  of  themselves. 
My  personal  experience  is  identical,  for  on  meat  diet  it  used  to  be 
one  almost  continuous  course  of  tonics  and  stimulants,  from  May  to 
October  {i.a,,  in  the  coUaemic  season)  each  year ;  now  I  never  touch 
one  or  the  other  because  I  feel  no  desire  for  them ;  they  seem  to  be 
quite  unnecessary,  and  if  taken,  merely  make  me  feel  uncomfortable. 

In  reference  to  the  term  vegetarian,  it  is  evident  that  I  am  not 
a  vegetarian  in  the  strictest  sense,  because  I  take  some  milk  and 
cheese;  on  the  other  hand,  I  differ  greatly  from  many  who  call 
themselves  vegetarians  in  this  country  in  not  taking  eggs,  pulses, 
mushrooms,  asparagus,  tea,  coffee,  cocoa,  bran  tea,  and  other  veget- 
able substances  which  are  stimulants  because  rich  in  xanthin  oom- 
poonds. 

I  am  only  concerned  in  these  diets  and  -isms  in  so  far  as  they 
bear  on  the  prevention  and  treatment  of  disease,  and  so  far  as  these 
are  concerned  pulses  and  eggs  are  as  bad  as  meat.  I  prefer,  there- 
fore, to  call  mine  the  **  uric-acid-free  diet,"  to  emphasise  the  points 
in  which  it  differs  from  vegetarianism. 

I  am  also  decidedly  of  opinion  that  still  better  results  would  be 
obtained  in  the  prevention  and  treatment  of  alcoholism  if  a  uric-acid- 
free  diet  is  substituted  for  a  vegetarian  one  containing  pulses,  eggs 
and  tea.  The  latter  is  nothing  but  a  stimulant,  and  if  stimulation  is, 
as  I  believe,  always  wrong,  it  is  doubly  wrong  in  cases  where  it  has 
already  led  to  abuse. 
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Stimulation,  as  I  have  said  in  '*  Diet  and  Food/'  is  not  strength, 
but  only  force  rendered  a  little  more  quiokly  available.  A  gtimalaot 
calls  out  the  reserves,  it  introduces  no  fresh  force  into  the  body, 
and  when  the  reserves  have  been  all  called  out  a  stimnlaQt  will 
produce  no  eifect  at  all.  On  the  other  hand,  a  food  digested  and 
absorbed  introduces  fresh  force  from  without. 

A  stimulant  has  thus  to  be  constantly  increased  to  produce  &e 
same  or  even  a  diminishing  effect,  and  the  more  uric  acid  there  is  in 
the  body  the  more  stimulant  is  required  to  keep  it  at  bay.  On  the 
other  hand,  half  a  pint  of  milk  produces  the  same  amount  of  foroe 
time  after  time  as  often  as  it  is  repeated  and  digesW. 

Those  who  do  well  on  the  diet  soon  lose  all  desire  for  sdmnlaots, 
and  give  them  up  of  their  own  accord ;  but  others,  especially  those 
who  are  unable  to  take  the  proper  quantities  either  from  dyspepsiior 
loss  of  appetite,  will  probably  have  a  craving  for  stimulants  from  time 
to  time,  so  that  I  have  come  to  look  upon  a  craving  for  stimolantBis 
a  sign  that  the  patients  are  not  doing  well  on  the  diet.  Those  who 
are  properly  nourished  on  the  correct  amounts  of  uric-acid-free  food 
never  want  stimulants.  I  may  mention  here  that  patients  who 
change  their  diet  often  seem  to  fall  into  two  classes :  those  who  K 
once  do  quite  well  and  go  right  away  without  any  mistake  or  ^ 
comfort ;  and  those  who  are  more  or  less  decidedly  worse  for  the 
first  few  weeks  or  months,  and  get  better  later  on.  The  first  diss 
sometimes  do  well  for  long  periods,  as  a  year  or  eighteen  months, 
and  then  they  fall  off  and  have  periods  of  depression  and  trooUe. 
The  explanation  of  these  two  classes  is,  I  think,  quite  simple.  1^ 
first  class  are  stimulated  by  diet  or  take  to  it  at  a  faToanUe 
time  of  the  year ;  they  like  the  new  foods,  and  are  at  onee  weO 
nourished  upon  them,  and  perhaps  take  too  much  fruit.  Benee  tbej 
do  not  clear  out  their  stores  of  uric  acid  at  once  and  they  have  do 
initial  depression  and  debility,  but  later  on  they  flag  on  the  diet  if 
their  appetite  fails  or  they  get  tired  of  any  of  the  foods ;  they  may 
then  run  down,  their  nutrition  may  flag  a  little,  and  their  old  stoies 
of  uric  acid  may  then  begin  to  pass  into  their  blood ;  and  those  who 
do  not  understand  the  meaning  of  this  may  be  greatly  disappointad, 
because  they  have  already  been  a  year  pn  the  diet,  and  yet  for  > 
time  are  almost  as  bad  as  they  ever  were.  It  is,  I  fear,  in  aH  ewe* 
necessary  to  get  clear  of  the  old  stores  of  uric  acid.  Those  who 
begin  to  clear  it  out  at  once  will  feel  less  well  at  first,  but  they  im- 
prove later  on,  and  then  remain  perfectly  well.  The  others  are  w 
at  first,  but  clear  out  later  on,  and  are  then  for  a  time  less  well. 

There  is  still  another  class,  and  this  is,  I  think,  the  best  of  ^ 
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yiz.,  those  who  have  only  small  accumulations  of  uric  acid,  or  who 
clear  their  accumulations  out  so  slowly  and  gradually  through 
months  or  years  that  the  clearing  out  never  produces  any  serious 
discomfort  at  all.'*' 

In  illustration  of  some  of  these  points  I  give  a  few  extracts  from 
a  report  furnished  me  by  a  gentleman,  aged  42,  living  in  the  West 
Biding  of  Yorkshire :  "  As  the  result  of  five  years  on  the  uric-acid- 
free  diet  I  noted  the  cessation  of  all  the  ailments  previously  men- 
tioned (a  long  list),  except  that  I  have  a  slight  cold  and  a  little 
pharyngitis  at  least  once  a  year.  My  headaches  gradually  diminished 
in  severity  the  first  twelve  months,  and  I  have  never  been  in- 
capacitated by  headache  since,  except  on  two  occasions :  one  the  day 
following  an  excessive  amount  of  gooseberries,  and  the  other  as  the 
result  of  remaining  too  long  in  the  hot  room  at  the  Turkish  baths. 
My  working  powers  have  been  immensely  augmented,  while  my 
occupation  is  a  full  source  of  pleasure.     The  greatest  effect  of  the 
change  is  that  on  strength  and  endurance.    The  first  four  years  of  my 
cycling  career  as  a  tourist,  I  often  reached  home  after  fifty  or  seventy 
miles  fagged  out,  occasionally  returning  by  train  on  the  hottest  days 
suffering  from  terrible  headache.     During  the  past  four  years  not 
only  have  I  never  been  incapacitated  by  headache  when  cycling,  but 
have  been  without  the  feeling  of  fatigue,  so  that  I  frequently  ride 
eighty  miles  a  day  and  arrive  at  my  destination  quite  fresh. 

"  On  July  1,  1904,  in  my  forty-first  year,  without  any  training 
whatever,  I  left  home  at  1  p.m.  and  rode  to  London,  a  distance  of 
200  miles,  only  stopping  for  meals,  reaching  the  city  within  twenty- 
two  hours  of  the  start,  my  bicycle  and  luggage  weighing  50  lb.  I  do 
not  imagine  that  this  is  a  feat,  but  just  to  show  what  a  middle-aged 
weakling  can  do  in  physical  endurance.  I  reached  London  quite 
well,  had  a  good  dinner,  attended  two  business  meetings,  and  retired 
at  10.30  p.m.  and  slept  soundly  till  9  a.m.  I  sleep  soundly,  but  not 
so  long  as  I  used  to.  I  wake  feeling  very  fresh.  Although  in  my 
forty-second  year  I  feel  younger  than  I  did  twenty  years  ago." 

I  will  now  say  a  few  words  as  to  the  most  useful  drugs  for  clear- 
ing the  blood  of  uric  acid.  Of  the  drugs  which  have  this  effect,  I 
prefer  the  iodides  and  chlorides,  mercury  in  some  form,  or  the  iodide 
of  mercury,  or,  if  it  is  necessary  to  act  quickly,  the  nitrites  or  a  sub- 
cutaneous injection  of  morphine. 

If  there  is  any  good  reason  for  not  using  mercury,  other  metals, 

*  To  aid  the  attainment  of  this  result  I  give,  as  appendioes,  the  notes  and 
scheme  for  alteration  of  diet  I  commonly  use. 
54 
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as  (Sopper,  zinc,  silver  or  gold,  or  their  salts,  may  be  used  with  good 
results  as  regards  uric  acid ;  and  I  have  no  doubt  that  the  tonic  actioB 
of  these  and  other  metals  is  due  to  their  effects  on  the  solobOifiy 
of  uric  acid. 

The  iodides  seem  to  be  specially  useful  where  the  effect  has  to  be 
kept  up  over  a  long  period,  as  in  relieving  the  high  blood  preason 
of  chronic  Bright's  disease.  Ammonium  compounds,  especially  the 
chloride  and  certain  phosphates  and  sulphates  of  the  alkalies,  lime, 
<&c.,  are  similarly  useful,  and  it  is  often  possible  to  keep  them  in 
action  over  longer  periods  than  the  salts  of  the  metals.  In  this 
connection  it  is  interesting  to  note  that  a  substance  called  anti- 
sclerosin,*  composed  chiefly  of  retentive  salts  like  those  just  me&- 
tioned,  has  been  produced  in  Munich  and  used  together  with  mEOt 
diet  or  diminished  flesh  in  the  treatment  of  arterio-sclerosis,  which, 
it  is  suggested,  is  due  to  deficiency  of  salts  in  the  blood.  No  doafai 
it  lowers  blood  pressure  by  diminishing  coUflsmia,  and  must  oism 
produce  arthritis  in  doing  so.  When  it  has  cleared  the  blood  the 
pressure  is  lowered,  and  vascular  strain  and  damage  are  thus  dimin- 
ished. Arterio-sclerosis  is  the  ultimate  result,  which  is  put  off  if 
the  cause  is  removed  for  a  time. 

Thialion,  a  compound  prepared  by  the  Yass  Chemical  Ca, 
Banbury,  Conn.,  U.S.A.,  probably  acts  in  the  same  way  as  anli- 
sclerosin,  and  has  been  found  useful  in  many  conditions  associated 
with  collsBmic  high  blood  pressure  and  scanty  urine.  It  is  said  to 
be  composed  of  sodii  sulph.  and  lithii  oit.,  both,  as  we  know,  power- 
ful retentives.  I  think  that  an  alkaline  retentive,  or  more  correctlr. 
one  that  increases  the  alkalinity  of  the  blood  and  diminishes  the 
acidity  of  the  urine  (see  flg.  14),  may  be  tolerated  by  an  irritated 
(gouty)  stomach,  when  an  acidity-increasing  combination^  like  act;- 
sclerosin,  is  not.  Anti-sclerosin  increases  the  phosphates  in  the  Uood: 
.  thialion  diminishes  them ;  both  clear  it  of  uric  acid.  Sodii  sulpha  is 
common  to  both  substances,  and  is  probably  the  most  active  ingre- 
dient in  anti-sclerosin  ;  but  the  lithii  cit.  is  evidently  a  most  import- 
ant addition  to  it,  for  thalion  adds  a  precipitant  to  the  blood 
(sulphate)  and  removes  a  solvent  from  it  (phosphate),  and  is  thu 
a  powerful  retentive  compound.  Mercury  is  useful  in  the  sarae 
way  in  headache  or  mental  depression  and  iodides  in  asthma. 

All  these  drugs,  however,  have  the  drawback  that  their  actloa  is 
followed  by  a  rebound  when  they  are  withdrawn  ;  the  uric  acid  whack 
they  clear  out  of  the  blood  is  not  cleared  out  of  the  body,  and  U  the 
drug  is  withdrawn  the.  blood  soon  takes  up  the  uric  acid  which  haM 
been  accumulating  during  its  action  in  liver,  spleen  and  joints. 

*  Obtainable  in  London  from  Keitmeyer  &  Co.,  68,  Cratched  Fiian,  E.C. 
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The  best  way  out  of  this  difficulty  is  to  alternate  these  drugs 
with  a  course  of  salicylate  of  soda,  which  eliminates  the  uric  acid 
and  prevents  the  accumulation  from  becoming  very  large.  But 
retentive  drugs  continued  with  a  uric-acid-free  diet  do  well,  as  We 
have  seen  in  the  case  of  Bright's  disease. 

The  incoming  urate  being  greatly  diminished,  the  old  accumula- 
tions are  gradually  eliminated,  as  introduction  is  also  an  important 
cause  of  retention,  and  eliminatipn  may  be  so  gradual  that  coUaemia 
is  never  severe. 

Salicylates  are  themselves  useful  in  lowering  pulse  tension  and 
clearing'  the  blood  of  uric  acid ;  but  their  greatest  effect  in  this 
direction  takes  a  day  or  two  to  come  out,  for,  during  the  first  two 
days  of  their  action,  while  the  excretion  of  uric  acid  is  large,  the 
urine  is  scanty  and  the  capillaries  are  not  so  free  as  they  would  be 
under  drugs  of  the  mercury  and  iodide  class,  which  clear  the  blood 
of  uric  acid  to  some  extent  within  an  hour  or  two.  Later  on,  as  uric 
acid  excretion  lessens,  we  get  freer  capillaries  and  a  diuresis. 

Salicylates  are  useful  also  in  headaches  to  follow  the  morphine 
or  mercury  that  has  been  used  at  first,  *and  remove  the  uric  acid 
they  have  retained,  and  in  the  same  way  they  may  be  useful  in 
mental  depression ;  and  they  may  completely  prevent  fatigue,  and 
will  relieve  it  and  its  myalgic  pains  when  present. 

In  a  word,  it  might  be  said  that  iodides,  sulphates,  chlorides  and 
bromides,  with  mercury  and  diet,  will  cure  all  the  diseases  in  the  first 
fourteen  chapters  which  are  due  to  excess  of  uric  acid  in  the  blood, 
and  that  salicylates  or  alkalies  followed  by  diet  will  cure  the  rest. 

In  albuminuria  and  Bright's  disease,  salicylates,  when  they 
increase  the  excretion  of  uric  acid,  make  the  urine  scanty  and 
the  albumin  appears  to  be  increased ;  but  I  have  never  been  able 
to  satisfy  myself  by  actual  estimations  that  there  was  in  these 
cases  much  absolute  increase  of  albumin.  Still,  in  these  diseases 
I  generally  prefer  drugs  of  the  iodide  class,  and  only  use  salicylates 
occasionally  to  clear  out  accumulated  urates. 

Of  the  use  of  salicylates  in  rheumatism,  glycosuria  and  diabetes 
I  need  hardly  say  any  more,  and  in  gout  I  believe  that  they  have 
only  to  be  given  in  proper  cases  and  conditions  and  in  sufficient 
doses  to  have  their  powers  fully  appreciated.  I  am  glad  to  see 
that  Professor  Tyson,  of  Pennsylvania,  considers  them  by  far  the 
best  remedies  in  this  disease  {Therapeutic  Gazette,  November  15, 
1895),  and  the  cases  narrated  in  chapter  xvi.,  in  which  they  failed, 
nvill  serve  to  point  out  the  conditions  in  which  similar  failure  may 
be  expected  and  the  means  of  avoiding  it. 


Digitized  byLjOOQlC 


1 


852  UBIO  ACID— CHAPTER  XVII 

I  will  not  go  minutely  into  the  drug  treatment  of  each  oooditioii, 
for,  in  so  far  as  any  of  these  diseases  are  due  to  uric  acid,  tbe  only 
real  treatment  is  that  by  diet,  which  is  both  preventive  and  coMtire, 
while  drugs  for  the  most  part  relieve  only  for  a  time,  and  the  troaUe 
will  return  when  they  are  left  off. 

Practically  those  who  live  on  natural  foods  and  also  gntfd 
against  excess  by  occasional  temporary  fasts,  will  not  want  drags 
for  dyspepsia,  nor  soporifics  for  insomnia,  nor  tonics  nor  stimn- 
lants  for  debility,  lethargy  or  ansBmia;  they  will  live  UDifonnly 
busy  and  happy  lives,  and  have  also  considerable  immunity  from 
infectious  and  contagious  disease,  and  almost  complete  immonitj 
from  their  serious  and  deadly  sequelsB. 

If  any  of  the  troubles  in  the  first  fourteen  chapters  are  aroo- 
ciated  with  a  slow  capillary  reflux  and  scanty  urine,  the  presiimp- 
tion  is  in  favour  of  an  excess  of  uric  acid  in  the  blood,  and  this  and 
the  urine  may  be  examined  ;  but  if  this  is  impossible,  the  temper*- 
ture  in  the  mouth  and  rectum  may  be  taken  as  a  guide  (%  5),  vi 
drugs  may  be  given  which  would  have  the  effect  of  clearing  tfce 
blood  of  uric  acid,  and  their  effects  on  the  temperature  obserrod; 
or,  on  the  other  hand,  caffein  or  uric  acid  in  some  other  form  wxr 
if  necessary  be  given  to  see  if  it  eventually  makes  matters  wone, 
e,g,,  a  patient  given  caffein  as  a  heart  stimulant  (and  all  retentms 
are  heart  stimulants)  comes  out  a  little  later  with  a  gouty  irritana 
of  the  skin,  thus  duplicating  the  results  Sir  A.  Garrod  prodnced 
with  urates.  When  the  diagnosis  has  thus  been  fortified,  treitmeoi 
by  drugs  and  diet  may  be  proceeded  with. 

Dyspepsia  may  complicate  any  or  all  of  these  conditions,  acd 
when  it  is  severe  may  to  some  extent  prevent  drugs  from  raisB? 
the  acidity  and  clearing  the  blood  of  uric  acid. 

It  will  not,  however,  interfere  with  the  drugs  which  are  iiA- 
pendent  of  acidity,  such  as  mercury  and  other  metals,  whose  nnc 
acid  compounds  are  insoluble,  unless  it  prevents  their  absoipwt 
from  the  stomach  and  intestines,  and  in  this  case  mercury  can  be 
administered  in  other  ways. 

In  all  cases,  however,  it  is  necessary  to  reckon  with  dyspeptt 
and  if  possible  to  cure  it ;  it  is  partly  a  cause  and  partly  an  efiwi 
of  the  excess  of  uric  acid  in  the  blood,  and  it  .fortunately  h^^e** 
that  the  diet  and  many  of  the  drugs  which  are  useful  for  c(Jl»»» 
will  also  relieve  or  cure  the  dyspepsia ;  for  instance,  my  so-caW 
bilious  attacks,  with  the  congestion  of  the  liver  and  the  dyspepa* 
which  preceded  and  accompanied  them,  have  disappeared  along «J*^ 
my  headaches. 


Digitized  byLjOOQlC 


TBBATMBNT  853 

Dyspepsia  also  must  be  kept  in  mind,  both  in  gout  and  rheu- 
matism, and  in  ohronio  rheumatism  it  is  often  an  important  factor ; 
it  keeps  up  more  or  less  constant  excess  of  uric  acid  in  the  blood 
(hence  its  important  effects  in  the  production  of  anssmia),  and 
when,  owing  to  formation  of  acids,  exposure  to  cold,  or  other  cause,  a 
rise  of  acidity  retains  some  of  it  in  the  joints,  this  deposit  acts  as  a 
uric  acid  filter,  constantly  taking  more  from  the  blood  and  increasing 
the  joint  irritation.  Dyspepsia  may  also  be  treated  by  altering  the 
meals  in  the  way  described  with  reference  to  fig.  74. 

The  treatment  of  uraamia  is,  I  think,  the  treatment  of  high 
blood  pressure,  together  with  more  or  less  oedema  of  the  mem- 
branes and  excess  of  cerebrospinal  fluid,  which  have  been  caused 
by  the  high  blood  pressure ;  the  treatment  of  the  high  blood  pressure 
may  be  the  same  here  as  in  other  conditions  ;  but  it  may  be  neces- 
sary to  do  something  more  to  remove  the  oedema,  and  it  seems 
probable  that  venesection  would  be  the  most  likely  thing  to  succeed, 
for  it  would  not  only  complete  the  reduction  of  blood  pressure,  but 
would  probably  cause  the  blood  to  take  up  available  fluid  from  all 
directions  ;  and  we  know  that  morphine  and  venesection  have  been 
found  useful  in  this  and  kindred  conditions.  Uraemia  also  has 
occasionally  been  observed  to  terminate  in  an  attack  of  gout,  which 
of  course  would  mean  the  practical  clearing  of  uric  acid  out  of  the 
blood  and  relief  of  high  blood  pressure  (see  paper  by  the  late  Dr. 
Ealfe  in  Transactions  of  the  Medical  Society  of  London^  vol.  xvi., 
p.  216 ;  and  Lancet,  1893,  vol.  i.,  p.  415 ;  also  case  in  Lancet,  1889, 
vol.  ii.,  p.  1118). 

I  have  mentioned  in  several  places  (chapters  ii.,  iii.,  and  iv.)  some 
points  in  the  pathology  of  gravel  and  stone,  and  I  shall  now  merely 
remark  that  whatever  the  influence  of  other  factors,  an  excessive 
excretion  of  uric  acid  is  not  very  rarely  the  most  important  point 
in  their  causation. 

Thus  they  are  met  with  in  old  people  who  have  suffered  for  years 
from  gout  and  other  signs  of  excess  of  uric  acid  in  their  body  and 
blood,  and  are  a  natural  result  of  failing  metabolism  in  such  people. 
Thus  those  who  have  much  urate  in  their  joints  may,  as  appetite 
and  digestion  fail  and  their  acidity  runs  down,  excrete  for  weeks 
and  months  an  excess  of  uric  acid  till  the  joints,  which  at  one  time 
iTvere  full  of  urates,  show  nothing  but  empty  erosions  of  cartilage 
(see  chapters  v.  and  xv.). 

As  the  excess  of  uric  acid  from  this  source  passes  through  the 
blood,  it  obstructs  the  capillaries  and  diminishes  the  flow  of  water 
from  the  kidneys,  so  that  we  get  a  large  excretion  of  urates  and 
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very  little  water  to  carry  it  off,  and  it  is  little  wonder  that  some  of 
this  urate  is  occasionally  deposited  in  the  kidney  or  the  pMWges 
below  it ;  and  as  I  have  shown  in  reference  to  fig.  64,  it  is  the  (uie 
acid  which  controls  the  excretion  of  water,  and  not  the  water  (be 
excretion  of  uric  acid. 

Now  this  is  a  very  painful  and  troublesome  condition,  and  ooe 
with  which  it  is  very  difficult  to  deal  satisfactorily ;  thus  it  may  bs 
difficult  to  stop  the  plus  excretion  of  urates,  for  the  patient  is  oftoo 
so  feeble  and  his  acidity  so  low  that  acids  are  overpowered;  but 
mercury  and  iodides  will  act,  and  these  will  not  only  dimimah  the 
excretion  of  urates,  but  will,  at  the  same  time,  increase  the  excretion 
of  water.  Soda  and  pota.sh  may  be  given,  but  they  will  not  mcreiie 
the  water,  and  will  increase  probably  the  actual  excretion  of  vie 
acid. 

The  urates  are  probably  doing  no  harm  in  the  joints,  and  nothing 
will  be  lost  by  letting  them  stay  there  a  little  longer,  or  by  aliowiog 
them  to  come  out  into  the  blood  and  urine  more  gradually,  so  ^ 
I  am  inclined  to  think  that  the  iodides  or  other  retentives,  together 
with  diet,  form  the  best  line  of  treatment  to  adopt.  I  am  here 
speaking  merely  of  the  greater  or  less  excretion  of  urates  from  gooty 
joints  and  other  places  of  deposit  in  the  body,  and  not  of  the  tretf- 
ment  of  a  calculus  in  the  kidney  or  bladder  already  formed ;  t^ 
line  of  treatment  I  suggest  is  intended  to  prevent  their  formauoo. 

As  regards  mere  expulsion  of  the  calculi  when  formed,  Dr- 
Hermann,  of  Carlsbad,  has  pointed  out  that  large  doses  of  glyeerioe 
(1  to  4  oz.  by  weight)  are  often  very  useful  (see  Medical  Chftmick 
January,  1900). 

It  is  an  obvious  conclusion  from  my  reasoning,  that  if  a  pata«it 
such  as  we  find  thus  suffering  from  gravel  in  qld  age  had  altered  ha 
diet  twenty  or  thirty,  or  better  .fifty  or  sixty,  years  before,  he  wook 
in  all  probability  never  have  suffered  either  from  gout  or  iroi^ 
gravel. 

I  am  indebted  to  my  friend.  Captain  Ernest  Roberts,  I.M.S.,  bt 
the  following  interesting  observations  with  regard  to  the  ^dcs  o^ 
diet  on  the  incidence  of  calculus  in  India. 

Among  the  poorly  nourished,  rice-eating  population  it  is  rare 
Among  the  wheat-eating,  meat-eating  and  generally  better  i£A 
provinces  it  is  frequent;  and  in  these  provinces  it  is  speciill.^ 
common  among  the  men  and  boys,  rare  among  the  wom^  ^^ 
girls ;  and  this  is  largely  due  to  diet,  for  the  men  feed  best  ua 
the  boys  with  them,  the  women  have  their  leavings,  and  the  gi* 
what  they  can  get,  the  last-named  being  very  little  thought  <rf  •''* 
badly  fed. 
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It  seems  to  me  that  this  is  extremely  interesting,  for  in  the  meat- 
eating  provinces  there  is  most  introduction  of  uric  acid,  and  those 
introduce  most  who  are  best  fed  (men  and  boys),  and  those  intro- 
duce least  who  are  least  fed  (women  and  girls) ;  and  then  the  warm 
climate  of  India  conduces  to  high  alkahnity  of  the  blood  and  the 
relatively  rapid  passage  through  it  of  all  the  uric  acid  introduced ; 
and  it  will  be  excreted  most  quickly  and  completely  in  those  least 
well  fed,  and  retained  and  accumulated  most  certainly  in  those  who 
are  best  fed. 

During  the  discussion  of  a  paper  which  I  read  at  the  Medical 
Society  in  November,  1896,  and  in  which  I  suggested  that  ''the 
uric  acid  diathesis'*  was  a  myth,  inasmuch  as  all  the  diseases 
referred  to  it  are  really  due  either  to  the  excessive  introduction 
of  ready  formed  uric  acid  or  the  excessive  consumption  of  albu- 
minous food,  both  of  which  dietetic  errors  can  be  corrected,  and 
the  diseases  due  to  them  removed,  I  was  asked  by  Mr.  Freyer, 
who  appeared  as  a  champion  of  the  ^*  diathesis,"  how  it  was  that 
many  of  the  natives  of  India,  who  lived  on  exactly  the  kind  of  food 
I  advised,  yet  suffered  severely  from  stone.  After  what  I  have  said 
with  regard  to  the  effects  of  excess  of  albuminous  food  (i.e.,  of  excess 
of  quantity  without  reference  to  quality),  and  especially  after  my 
remarks  on  figs.  74  and  75,  I  do  not  think  that  the  question  requires 
any  further  answer ;  but  the  discussion  thus  begun  was  continued 
afterwards  in  the  British  Medical  Journal,  and  was  brought  to  a 
close  with  the  publication  of  the  most  interesting  letter  of  my 
friend,  Captain  E.  Boberts  {British  Medical  Journal,  1897,  vol.  i., 
p.  625),  and  in  this  discussion  several  facts  of  considerable  interest 
were  brought  to  the  surface. 

First  of  all  it  became  evident  that  in  spite  of  adverse  criticisms 
the  above-mentioned  habits  of  the  natives  in  feeding  the  men  and 
boys  best  really  exist,  and  no  doubt  account  both  for  some  extra 
introduction  of  uric  acid  as  well  as  possibly  for  some  excess  in 
albuminates  in  males  as  compared  with  females;  that  more  meat 
is  really  eaten  by  the  natives  of  India  than  might  be  supposed ;  that 
large  numbers  of  Mohammedans  eat  it  regularly  and  that  the  lower 
oaste  of  Hindus  take  it  whenever  they  can  get  it  :  and  I  am  also 
indebted  for  corroborative  evidence  on  these  points  to  my  friend, 
Dr.  Bonus,  and  his  brother,  General  Bonus,  who  served  in  India 
for  many  years  in  various  official  positions  and  thus  came  into 
contact  with  the  natives  in  various  parts  of  the  Empire. 

And,  speaking  generally,  it  seems  to  be  just  in  those  meat-eating 
portions  of  the  population  that  stone  is  most  common.    Further, 
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Captain  Eoberts  shows  in  the  letter  above  mentioned  that  stone  u 
most  common  in  the  districts  where  wheat  is  the  staple  food,  ud 
least  common  where  rice  is  the  most  important  food,  and  I  w 
mention  that  Parkes  gives  the  percentage  of  albuminates  in  nee 
as  5,  while  in  wheat  flour  he  gives  it  as  11,  or  more  than  doable, 
and  it  is  thus  evident  that  the  wheat-eating  population  are  muck 
more  likely  to  get  excess  of  albuminates  than  the  rice-eating  (aee 
also  remarks  in  chapter  viii.,  p.  369,  on  *'  Causation  of  Fatigiie  lod 
Eheumatism  in  Horses  **). 

Further,  it  is  evident  from  statistics  kindly  sent  me  by  Captoin 
Roberts,  and  which  are  extracted  from  a  paper  on  **  Vesical  Cidctiloi 
in  India,"  which  he  presented  to  the  First  Indian  Medical  Congress 
in  December,  1894,  that  the  diet  of  the  native  soldier  in  India,  thoo^ 
containing  no  meat,  does,  nevertheless,  contain  nearly  one^otfi^r 
more  albuminates  than  the  diet  of  the  European  soldier,  and  liso 
that  in  some  parts  where  certain  kinds  of  pulses  are  plentiful  ui 
are  freely  eaten,  the  diet  of  the  natives  contains  a  still  larger  eicee 
of  albumens,  and  will,  as  we  can  now  see,  cause  the  introductioiiol 
quite  a  large  amount  of  uric  acid  (see  flg.  75). 

With  regard  to  some  of  these  points  Captain  Eoberts  says,  in  (be 
letter  to  the  British  Medical  Journal  above  referred  to :  **Oul(rf » 
total  of  over  4,000  cases  of  calculus  operated  on  annually  in  Id& 
one-half  are  reported  from  the  Punjab,  in  a  population  of  20  millioos, 
1  million  of  whom  are  reported  by  Hunter  as  rice  eaters,  97  pff 
cent,  of  the  arable  area  being  under  wheat,  barley  and  mill^ 
Next  come  the  North- West  Provinces,  with  less  wheat,  but  stili 
only  3  per  cent,  of  the  cultivable  area  under  rice,  which  is »» 
(Hunter)  to  be  eaten  by  4  millions  out  of  the  47  million  inbalat- 
ants — a  doubtful  point  to  anyone  who  knows  the  North-\^«t 
Provinces — and  from  this  area  from  900  to  1,000  stone  cases  aw 
reported  annually  ;  thus  three-fourths  of  the  •  cases  are  repoitoi 
from  a  wheat-,  barley-  and  millet-eating  population  of  alxwU  70 
millions  (or  fewer). 

**  On  the  other  hand,  the  ratio  of  calculus  incidence  to  popai*- 
tion  is  lowest — and  there  is  a  huge  contrast  between  the  lowest  v» 
highest — in  Bengal,  Madras  and  Burmah,  where  rice  is  the  nws* 
important  food  staple.  The  contrast  is  seen  even  in  one  proviDC* 
area,  namely,  Lower  Bengal,  for  Behar,  the  western  part  thereoL 
which  is  pre-eminently  a  wheat-producing  and  wheat-eating  connlT' 
furnishes  altogether  a  disproportionate  number  of  the  cases  in  the 
Bengal  statistics. 

**  In  this  connection  I  must  add  that  I  have  definite  statistics 
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from  the  Punjab  dispensaries,  showing  that  out  of  a  total  of  1,446 
cases  1,199  were  Mohammedans,  and  only  247  Hindus,  a  ratio  of 
5  to  1.  These  cases  were  not  picked  out  to  demonstrate  a  foregone 
conclusion,  but  are  taken  as  reported.  It  is  difficult  to  explain  this 
special  proclivity  of  Mohammedans  unless  the  food  factor  be  taken 
into  consideration.*' 

I  am  told  also  by  others  that  among  the  Hindus  who  abstain 
from  fish,  meat,  and  eggs,  and  eat  largely  of  rice  and  vegetables, 
rheumatism  is,  like  calculus,  rare  or  unknown. 

I  am  inclined  to  think  that  in  all  these  diseases  of  the  natives  of 
India  the  introduction  of  uric  acid  in  pulses  probably  plays  a  far 
larger  part  in  causation  than  retention  by  acids  in  grain  foods,  for 
exercise  and  climate  both  strongly  antagonise  the  latter,  while  they 
have  no  effect  on  the  former. 

One  further  fact  of  interest  came  out  in  the  above  correspond- 
ence and  discussion,  namely,  that  the  ratio  of  women  to  men  in 
stone  is  very  close  to  the  ratio  of  women  to  men  in  gout,  for  if  there 
is  any  truth  in  the  pathology  I  have  been  endeavouring  to  defend, 
this  must  of  necessity  be  the  case,  for  when  the  urates  are  in  the 
body  they  may  have  arthritis,  and  when  the  same  urates  are  being 
dissolved  and  passing  out  of  the  body  they  may  have  gravel  or 
calculus.  They  are  but  two  stages  of  one  process,  and  the  ratio  of 
women  to  men  affected  will  almost  of  necessity  be  much  the  same 
for  each. 

In  India,  owing  to  the  effects  of  warmth  on  the  alkalinity  of  the 
blood,  plus  excretion  of  urates  is  the  rule,  retention  the  exception, 
a  fact  also  mentioned  by  Captain  Eoberts  in  his  paper  on  **  Cal- 
culus " ;  and  there  men  and  boys  suffer  most  from  stone  because 
they  eat  most  meat  and  most  albumen. 

In  England,  with  its  cold  climate,  high  acidity  of  urine,  and  low 
alkalinity  of  blood,  retention  of  urates  is  the  rule  and  plus  excretion 
the  exception — an  exception  associated  mostly  with  the  debility  of 
advancing  life ;  and  here  men  suffer  most  from  gout  because  they  eat 
more  in  quantity,  also,  in  my  experience,  more — often  much  more 
— meat  than  women,  so  that  they  have  both  excess  of  albumin  and 
excessive  introduction  of  urates. 

And  Sir  A.  Garrod  remarks  ("Gout  and  Rheumatic  Gout," 
3rd  edition,  p.  212)  that  when,  in  the  degenerate  days  of  the 
Roman  Empire,  women  lived  like  men,  they  became  ''the  subjects 
of  acquired  gout  equally  with  men." 

There  seems  to  me  in  all  this  just  nothing  to  necessitate  the 
continued  existence  of  the  **  uric  acid  diathesis,"  though  doubtless 
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many  will  still  regard  it  with  some  affection,  because  for  quite  a  large 
number  of  years  it  has  played  the  part  of  a  very  respectable  aod 
convenient  cloak  for  considerable  ignorance. 

The  publication  of  the  above  correspondence  also  brought  me  a 
most  interesting  contribution  of  experiences  from  Sorgeon-Major  T. 
Holmested,  formerly  civil  surgeon  at  Hyderabad,  Sind,  whieh  he  faai 
kindly  given  me  leave  to  mention.  Thus  he  says :  '*  In  Sind  a& 
Hindus  but  Brahmins  eat  goat  and  fish  and  lentils.  Stone  is  verr 
prevalent  even  in  girls.  I  used  to  attribute  it  to  chill,  for  I  have  had 
suckling  infants  with  stone"  (the  youngest  he  ever  operated  on  being 
14  months  old). 

<'  In  Sind  and  North  India  in  the  cold  weather  the  night  aod 
early  morning  are  piercingly  cold  and  midday  hot ;  little  children  go 
about  naked.  The  chill,  I  thought,  upset  the  action  of  the  liver. 
Enlarged  spleen  very  common  in  Sind,  and  fever  and  pneumonia  in 
cold  season." 

He  also  says  that  fruit  and  vegetables  are  deficient  in  the  di^ 
at  least  for  a  large  part  of  the  year,  in  a  great  part  of  Central  Siz^ 
and  that  amongst  natives  a  modified  scurvy,  as  shown  by  the  teeth, 
is  common. 

I  think  that  Surgeon-Major  Holmested  is  quite  right  about  the 
effect  of  chill,  which  may  affect  the  active  metabolism  of  a  child  rerj 
powerfully ;  in  them  cold  will  act  as  a  stimulant  and  raise  the  acidilT 
of  the  urine ;  it  will  probably  diminish  for  several  hours  the  natural 
morning  excretion  of  urates,  causing  retention  either  from  day  to  daj 
or  throughout  the  whole  cold  season. 

The  uric  acid  thus  held  back  will  come  out  either  at  soooe  other 
hour  of  the  day  or  at  the  end  of  the  cold  season  vdth  a  rush,  jtist  as 
appears  to  occur  in  this  country  in  March,  April  and  May,  and  oo 
to  July ;  and  the  result  may  often  be  insufficient  solution  and  depoc- 
tion  of  gravel  or  calculus. 

It  is  hardly  possible  to  say  too  much  about  the  folly  of  exporare 
to  cold.  Those  who  will  insist  on  this  practice  (the  bracing  cUxnate 
refuge  of  the  flesh  eaters)  will  of  necessity  retain  uric  acid  aod 
eventually  come  to  suffer  from  colds,  influenza,  bronchitis,  bead- 
ache,  fits,  depression,  lethargy,  and  ansBmia,  the  whole  gamut  of 
uric  acid  disease,  and  this  in  spite  of  the  most  uric- acid-free  dial  in 
the  world  (see  also  chapter  ix.). 

The  meat  eater  is,  of  course,  only  doing  what  is  best  for  himself 
when  he  goes  to  a  hill  station  or  a  bracing  climate,  or  makes  hii 
annual  visit  to  Scandinavia,  Scotland,  or  Switzerland.  This  n  for 
him  the  only  way  out  of  coUaBmia,  debility  and  anaemia. 
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Bat  the  urio-aoid-free  feeder  is  strong  because  he  is  sufficiently 
nourished,  and  he  is  free  from  lethargy,  depression  and  anaemia,  and 
has  endless  endurance,  because  he  is  uric-acid-free ;  while  for  him 
to  ape  the  silly  bracing  climate  habit  of  the  meat  eater,  which  is  on 
a  par  with  the  constant  tonics,  haematinics,  and  stimulants  of  the 
zanthin-poisoned,  is  just  to  set  up  a  store  of  uric  acid,  to  undo  the 
effect  of  the  uric-acid-free  diet  and  lose  all  the  good  it  is  capable  of 
producing. 

Some  years  ago  an  old  doctor  whom  I  knew  well,  and  who  had 
been  on  the  uric-acid-free  diet  for  a  number  of  years,  got  bronchitis 
in  the  early  spring  and  died.  At  once  there  was  a  shout  from  the 
ignorant  and  unsympathetic :  **  Look  at  this  diet,  it  neither  cures 
nor  prevents ;  Dr.  So-and-so  has  died  of  bronchitis !  " 

Unfortunately  "  Dr.  So-and-so  "  had  contracted  the  habit  in  his 
flesh-eating  days  of  bracing  himself  by  means  of  cold,  and  foolishly 
believed,  in  spite  of  all  I  could  say,  that  his  strength  and  endurance 
(which  were  considerable)  were  due  to  this.  I  know  as  a  fact  that 
it  was  his  daily  habit  to  potter  round  his  garden  in  the  early 
mornings  of  March  and  April  with  nothing  on  but  his  pyjamas,  and 
I  have  known  others  who  visited  their  gardens  in  the  cold  mornings 
with  still  less  clothing  on,  and  equally  bad  effects. 

By  all  means  get  as  much  fresh  air  as  you  can ;  but  it  is  never 
necessary  to  expose  yourself  to  cold  in  order  to  do  this,  and,  if  you 
insist  on  doing  so,  you  will  soon  lose  your  uric-acid-freedom,  which 
is  the  real  source,  not  only  of  strength  and  endurance,  but  also  of 
immunity  from  disease. 

The  fact  that  I  use  a  bracing  climate  just  as  I  do  tonics  and 
stimulants  to  help  those  crippled  by  flesh  and  tea  to  get  into  a  con- 
dition to  profit  by  a  better  diet,  is  not  to  be  regarded  as  an  excuse  for  a 
stimulant  habit.  Those  who  get  uric-acid-free  must  avoid  all  tonics, 
stimulants  and  cold,  for  to  do  otherwise  is  to  sacrifice  freedom. 

There  is  no  need  for  them  to  coddle,  though  heat  will  make  them 
strong  and  active,  rather  than  weak  like  the  coUsemic,  for  heat  saves 
a  certain  amount  of  food  expenditure  in  keeping  up  body  tem- 
perature, and  more  force  is  available  for  other  things ;  but  let  them 
pat  on  enough  clothing  for  their  exercise  to  warm  them  comfortably, 
for  cold  is  the  great  evil  of  a  sedentary  life,  which,  as  we  have  seen, 
leads  to  gout  and  coUaemia. 

The  effects  of  fevers,  pneumonia  and  enlarged  spleen  in  causing 
increased  retention  of  urates  in  the  body  I  have  already  mentioned 
several  times ;  and  a  deficiency  of  fresh  vegetables  and  the  alkali 
they  supply  will  obviously  help  the  other  causes  making  for  retention 
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or  accumulation,  which  m  this  country,  just  as  in  India,  fomishee 
the  material  for  subsequent  gravel  or  stone. 

A  friend  whose  experience  of  diet  has  rendered  him  enthnsiastie, 
and  who  was  recently  travelling  in  India,  sends  me  the  foUowii^, 
which  he  said  was  gathered  from  talking  with  many  doctors  om 
there :  <<  The  Bunnias  living  on  grain  (including  some  pokes 
almost  entirely  are  prone  to  diseases  (diabetes,  &c.),  get  very  hX 
and  are  bad  lives.  Brahmins,  who  live  on  rice,  grain,  greaastofi 
and  much  milk,  are  very  healthy." 

**  In  Bajputana,  where  it  is  very  dry  and  very  hot  part  of  the 
year  and  cold  the  rest,  I  saw  many  signs  of  gout  among  the  meat- 
eating  native  servants."  This  is,  I  think,  very  interesting,  and  it 
reminds  me  that  everyone  who  treats  gout  to-day  cnts  off  beer  and 
wine  (uric  acid  precipitants)  and  diminishes  meat  (a  uric  acid  intro- 
ducer), while  every  drug  used  in  treatment,*  or  that  ever  has  bea 
used,  for  that  matter,  is  a  solvent  of  uric  acid,  and  increases  iti 
elimination  in  the  urine.  And  yet  on  the  same  page  with  tfait 
advice  one  may  find  the  statement  that  gout  has  nothing  to  do 
with  uric  acid. 

Others,  again,  say  that  both  gout  and  collssmia  are  due  to  defec- 
tive metabolism  of  uric  acid  in  the  liver  of  those  who  suffer,  fid 
this  defective  functioning  of  the  liver  must  be  almost  nniversal  in 
the  peoples  of  the  world,  for  we  see  gout  to-day  in  all  nations  and 
climates ;  only  where  the  people  are  jpoor  and  flesh  is  expensive  is  n 
known  as  '*  the  rich  man's  disease,"  but  where  the  people  are  ricbcr 
or  meat  is  cheap  it  is  almost  universal ;  and  butchers  have  long  been 
noted  sufferers  from  gout  and  bad  health. 

Similarly,  in  the  British  Isles,  with  the  cheapening  and  wider 
diffusion  of  flesh  and  tea,  in  the  last  thirty  or  forty  years  gout  and 
collaBmia  have  spread  in  all  directions.  Formerly,  as  is  still  the 
case  in  some  other  countries,  they  were  chiefly  confined  to  the  nek. 
and  the  term  "  poor  man's  gout "  is  an  invention  of  recent  histonr. 
Before  it  was  rich  man's  gout,  and  the  land  of  cakes  and  whisky  did 
not  suffer.  In  old  times  the  man  who  became  poor  lost  his  goat 
along  with  his  money,  but  with  cheap  flesh  and  tea  this  is  no  loogm 
the  case ;  yet  the  rich  man  who  for  health's  sake  lives  as  the  poor  did 
forty  years  ago  (on  bread,  meal,  milk,  cheese,  vegetables)  soon  oeasai 
to  suffer. 

If  the  poor  of  any  country  are  free  from  gout  to-day  it  is  not 
because  their  livers  function  better  than  those  of  the  rich,  bol  mmftj 
because  they  cannot  get  the  foods  that  produce  the  disease,  for  tbt 
poor  of  other  countries  who  can  get  these  foods  suffer  equally  mb 
the  rich. 
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This  liver  defect  must  be  widely  spread,  and  it  cannot  be 
important,  for  the  poor  are,  and  have  always  been,  the  backbone 
and  fighting  strength  of  every  country,  and  this  is  most  markedly 
so  to-day  exactly  in  those  countries  where  flesh  is  most  difficult  to 
obtain. 

And  in  other  parts  of  the  world  it  is  the  same,  as  Dr.  T.  Sinclair 
Browne,  of  Barbadoes,  writing  under  date  March  30,  1900,  says : 
*'  I  tell  people  that  out  of  our  population  of  200,000,  about  14,000 
don't  take  meat,  and  a  finer  body  of  labourers  do  not  exist.  A 
negro  will  work  all  day  in  the  sun  and  never  tire,  and  they  are 
splendidly  developed,  with  not  a  bit  of  fat  about  them.  People 
here  {i.e.,  whites  and  Europeans)  eat  meat  three  times  a  day,  and 
if  they  have  no  appetite  they  take  cocktails  before  meals  to  give 
them  an  appetite.  They  also  take  no  exercise.  The  result  is  that 
rheumatism,  gout,  dyspepsia,  liver,  heart  and  kidney  disease  abounds 
in  the  better  classes." 

In  Cairo,  as  I  saw  for  myself  (January,  1902),  it  is  the  same  as 
amongst  the  natives  of  Barbadoes :  no  meat  is  eaten  and  rheuma- 
tism and  gout  are  unknown;  and  though  this  might  be  to  some 
extent  due  to  the  dry  warm  climate,  there  is  also  no  anaemia 
except  that  due  to  piftrasites  (ankylostomum),  and  blood  decimals 
of  6  to  7  and  8  are  the  rule,  as  against  4  and  5  here.  Is  this  also 
due  to  climate  ?  If  so,  to  what  is  the  severe  anaemia  from  which 
Europeans  suffer  in  India  due  ?  Obviously  to  the  meat,  which  ac- 
counts for  all  the  diseases  enumerated  by  Dr.  T.  Sinclair  Browne 
in  meat  eaters  of  Barbadoes.  Our  ansBmia  is  not  due  to  our  climate, 
but  to  our  flesh  food,  and  when  we  carry  this  with  us  we  are  anaemic 
all  the  world  over.  The  splendid  colour  and  physique  of  the  Arabs 
and  Egyptians  are  not  due  to  their  climate,  but  to  the  absence  of 
meat,  and  the  absence  of  meat  in  this  climate  will  produce  the 
same  results. 

In  this  country  we  get  some  retention,  that  is,  men  and  boys 
may  sometimes  go  on  introducing  excess  of  uric  acid  in  their  food 
and  yet  not  passing  excess  in  their  urine ;  but  then  some  accident 
occurs  and  lays  them  up,  they  get  a  fever,  a  disease  like  splenic  leu- 
cocythaemia,  or,  later  in  life,  carcinoma,  and  down  goes  nutrition  and 
up  goes  the  alkalinity  of  the  blood,  and  all  their  urate  accumulations 
pass  through  it  in  such  quantity  as  to  cause  more  or  less  deposit  in 
the  urinary  passages,  as  occurred  in  the  case  mentioned  by  Sir  T. 
Lauder  Brunton  (chapter  ii.),  or  the  similar  cases  in  chapters  iii. 
and  vi.  Some  are  very  fond  of  the  idea  of  washing  out  uric  acid 
from  the  body  and  passages  by  drinking  large  quantities  of  water. 
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but  I  cannot  see  any  evidence  that  this  is  of  much  value,  for  we 
see  from  fig.  3  that  considerable  quantities  of  fluid  taken  in  die 
morning  hours  do  not  pass  through  the  kidneys,  but  remain  in 
the  blood  till  uric  acid  comes  below  urea  in  the  afternoon ;  vd 
yet  it  is  exactly  in  the  morning  hours  that  most  uric  acid  k 
excreted  and  most  water  is  required  to  wash  it  out  of  the  urinizy 
passages. 

I  think,  therefore,  that  it  is  very  little  use  to  give  large  quantitia 
of  water,  for  it  gets  through  the  kidney  just  when  it  is  not  wanted, 
and  it  cannot  get  through  the  kidney  when  it  is  wanted,  t^.,  wbec 
large  quantities  of  urates  are  passing  into  the  urine.  Again,  the 
drinking  of  much  water  may  increase  the  excretion  of  uric  acid  by 
causing  dyspepsia,  hydrssmia,  or  both,  and  thus  do  harm  in  grave; 
and  calculus,  where  our  aim  should  rather  be  to  diminish  for  a  time 
the  excretion  of  uric  acid,  and  at  the  same  time  free  the  excretioD  of 
water,  as  with  an  iodide. 

Now,  when  an  excess  of  water  (i.e.,  in  excess  of  normal  thirst 
and  the  requirements  of  the  blood  and  tissues)  is  taken  it  ote 
causes  very  marked  dyspepsia,  possibly  by  diluting  the  digestm 
secretions,  and  dyspepsia,  as  we  know,  causes  collssmia  aod  & 
plus  excretion  of  uric  acid  in  the  urine ;  l^ut  in  gravel  and  cal- 
culus this  is  a  harmful  and  not  a  helpful  effect.  And,  i^nrt  bom 
gravel,  in  other  conditions  of  uric  acid  disease,  I  see  no  reaeoD 
to  think  that  water  drinking  in  excess  is  of  any  real  value  ic 
treatment,  for,  as  we  have  seen  in  previous  chapters,  it  is  ibe 
uric  acid  that  controls  the  excretion  of  water  and  not  the  water 
that  controls  the  excretion  of  uric  acid. 

Apart  from  the  dyspepsia  it  may  produce  or  increase,  I  dodbi 
whether  an  extra  pint  of  water  swallowed  has  any  effect  on  tbe 
excretion  of  uric  acid  in  the  hours  which  follow  its  ingestion ;  bit 
where  people  habitually  over -eat  it  may  be  useful  in  default  c: 
other  measures  to  cause  a  little  dyspepsia  and  perhaps  some  in- 
creased action  of  the  bowels,  so  as  to  sweep  out  some  of  their 
unnecessary  supplies  before  they  are  digested  and  absorbed.  Ai 
an  amusing  patient  said  to  me  some  years  ago :  "  What  a  wocid 
it  is — one-half  dying  of  too  much  to  eat  and  the  other  of  too 
little*';  and  in  all  uric  acid  diseases  it  is  far  easier  to  prefcs* 
introduction  than,  having  got  it  in,  to  provide  for  its  safe  aod 
satisfactory  removal.  The  excretion  of  uric  acid  is  controlled  by 
its  solubility  in  the  blood,  and,  so  far  as  I  know,  apart  from  in- 
pepsia,  excessive  water  drinking  affects  this  but  little,  and  tboc^ 
as  previously  pointed  out  with  reference  to  the  late  Sir  W.  Boberts's 
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results  in  chapter  xv.,  the  more  water  there  is  in  the  blood  the 
greater  power  it  will  have  of  dissolving  biurate  deposits;  still  if 
such  urates  are  in  this  way  brought  into  the  blood  in  any  quan- 
tity and  assume  the  colloid  form,  they  will  obstruct  the  capillaries 
of  the  kidneys  and  allow  only  a  scanty  excretion  of  water  to  pass 
with  the  urates  into  the  urine. 

I  have  thus  come  to  look  upon  water  drinking  for  the  cure  of 
uric  acid  diseases  as  practically  useless;  but  in  all  high  blood 
pressure  cases  it  is  not  only  useless  but  positively  harmful,  for 
obviously  the  more  fluid  there  is  in  the  body  the  higher  will  be  the 
blood  pressure,  other  things  equal. 

But  headache,  epilepsy,  mental  depression,  vertigo,  uraemia, 
dropsy,  eclampsia,  are  all  made  worse  by  rise  of  blood  pressure,  t.e., 
by  increase  of  fluid ;  hence  the  importance  of  withholding  fluid  as 
much  as  possible  in  such  conditions  and  of  giving  a  diet  as  dry  as 
possible  of  breadstuffs  and  fruit,  and  no  fluid  unless  there  is  decided 
thirst.  To  give  fluid  in  such  cases  with  the  idea  of  eliminating  the 
poison  is  not  only  useless,  but  absolutely  unphysiological  to  the 
extent  of  being  silly. 

The  efifects  of  exercise  on  nutrition,  metabolism,  and  the  excre- 
tion of  urea  and  uric  acid  I  have  already  gone  into  at  great  length  in 
chapter  viii.,  and  from  the  fact  that  it  stimulates  and  increases 
metabolism,  and  improves  the  circulation  through  almost  all  the 
organs  and  tissues,  it  is  easy  to  understand  that  regular  exercise, 
short  of  fatigue,  should  be  extremely  useful  in  many  of  the  disease 
processes  of  which  I  have  been  speaking.  Thus  in  high  blood 
pressure  and  headache  it  frees  the  capillaries  and  relieves  the  intra- 
cranial pressure ;  in  mental  depression  Professor  Lange  has  specially 
pointed  out  its  value ;  then  want  of  regular  exercise  is  one  of  the 
most  common  causes  of  dyspepsia,  with  all  its  train  of  bodily  and 
mental  ills.  Again,  in  albuminuria  and  glycosuria  so  much  regular 
exercise  as  will  keep  up  the  nutrition  of  the  skin,  the  muscles,  and 
the  important  glands  is  often  one  of  the  chief  points  in  treatment. 
In  gout  also,  as  we  have  seen,  regular  exercise  will  prevent  attacks. 

In  many  cases,  then,  I  consider  such  regular  exercise  as  second 
only  in  importance  to  diet,  and  the  two  can  often  be  employed 
together  with  advantage.  Where  the  surroundings  or  the  condition 
of  the  patient  prevent  satisfactory  exercise,  massage,  which  is,  in 
many  respects,  equivalent  to  exercise,  may  take  its  place,  and, 
especially  where  nutrition  is  low,  it  is  often  an  important  help  at  the 
commencement  of  treatment.  Then,  again,  massage  is  extremely 
useful,  as  has  been  so  ably  demonstrated  by  the  late  Dr.  A.  Symons 
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Eccles,*  in  improving  the  ciroulation  and  nutrition  in  joints  and  oiher 
stractures  which  have  been  damaged  by  urates,  or  have  had  their 
nutrition  seriously  affected  by  the  circulatory  changes  which  dMK 
substances  produce,  thus  completing  the  cure  of  which  the  remonl 
of  the  urates  is  only  the  first  step,  for  obviously  the  removil  d 
urates,  while  perhaps  preventing  further  structural  or  nutritioMl 
change,  will  not  restore  the  tissues  to  their  original  healthy  c(H)di- 
tion.  It  is  important,  however,  to  bear  in  mind,  as  suggested  in 
previous  chapters,  that  massage,  by  flooding  the  injured  fibfoos 
tissues  with  fresh  blood  and  fresh  and  more  alkaline  serom,  edit 
really  help  considerably  with  the  removal  of  urate  from  the  tissaes 
and  the  suspension  of  the  chronic  irritation,  fibrosis  and  sti&mcg 
which  their  presence  produces  and  perpetuates ;  and  this  may  ^ipij 
equally,  whether  the  original  injury  of  fibrous  tissues  was  matk 
or  traumatic,  or,  as  so  often  happens,  a  mixture  of  both.  And  tfaa 
constant  presence  of  irritating  urates  may  really  account  for  mn^ 
of  the  observed  dififerenoe  in  the  rate  of  repair  of  wounds  and 
injuries  between  those  who  eat  meat  and  those  who  live  on  lo 
almost  entirely  uric-aoid-free  diet,  the  other  most  important  isctor 
being  an  improved  circulation  in  the  absence  of  collsemiai  On  ik 
other  hand,  it  is  also  true  that  exercise  will  do  little  or  nothing  for 
the  relief  of  uric  acid  diseases  so  long  as  diet  is  left  unaltered  lo^ 
uric  acid  is  being  continually  introduced  into  the  blood  in  excess. 

Looking  to  all  these  facts  it  is  most  difficult  to  avoid  the  con- 
clusion that  many  sufferers  from  the  diseases  treated  of  in  thisTohuv 
owe  their  sorrow,  suffering,  and  early  death  to  nothing  in  thii 
world  but  their  own  folly.  Hence  I  often  say  that  whaterer  ooe 
may  think  of  a  meat  eater's  humanity  and  morality  it  is  impossiUft 
to  question  his  bona  fides,  for  he  is  so  obviously  ready  to  die  forlbc 
cause.  Certainly  the  meat  eater  has  no  right  to  blame  Natoie 
either  as  to  the  origin  of  the  troubles  or  their  inheritance;  ^ 
human  nature,  just  as  elsewhere  in  the  cosmos,  the  punishmeDi 
follows  the  broken  law,  and  comparative  anatomy  should  long  tff 
have  warned  him  of  his  error  in  diet  (see  **  Diet  and  Food,"  ed.Tii 
figs.  6  and  7). 

That  it  is  easily  possible  to  sustain  life  on  the  products  of  ^ 
vegetable  kingdom  needs  no  demonstration  for  physiologists,  e** 
if  a  majority  of  the  human  race  were  not  constantly  engaged  m 

•  BHtish  Medical  Journal,  1888,  vol.  ii. ;  2W<i.,*1891,  vol.  i.,  p.  1075;  "8*- 
tioa,"  Maomillaa  and  Co.,  1893;  Lancet,  1893,*  voL  U.,  p.  984;  »n<l  *'* 
Practice  of  Massage,"  MacmiUan,  1895. 
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demonstrating  it;  and  my  researches  show  not  only  that  it  is 
possible,  but  that  it  is  infinitely  preferable  in  every  way,  and 
produces  superior  powers  both  of  mind  and  body  as  the  result  of 
improved  circulation  in  muscles  and  nerve  centres. 

But  with  regard  to  many  of  the  vegetable  feeding  races  men- 
tioned, we  can  now  see  that  they  would  have  had  a  much  better 
record  than  they  have  if  they  had  known  more  about  the  poisons 
in  vegetable  foods ;  and  I  have  no  doubt  that  the  future  will 
demonstrate  this  fact  to  their  great  advantage. 

They  would  also,  no  doubt,  have  done  better  if  they  had  not 
suffered  more  or  less  constantly  from  insufficient  food  (see  facts 
previously  mentioned). 

Hence  it  is  easy  for  well-fed  Europeans  to  sneer  at  the  small 
natives  of  some  parts  of  India ;  but  prevent  famine  and  conditions 
bordering  upon  it,  and  the  record  might  be  very  different.  And  as  I 
have  shown  in  chapter  viii.  the  small  natives  of  India  not  very  raxely 
beat  Europeans  both  in  strength  and  endurance. 

I  recently  came  upon  this  interesting  statement  in  J.  J. 
Bousseau*s  "Thoughts  on  Education,"  G.  W.  Daniel,  London, 
page  21. 

"  Among  other  proofs  that  the  taste  of  flesh-meat  is  not  natural 
to  man  we  may  reckon  the  indifference  which  children  have  for 
•  that  kind  of  nutriment,  and  the  preference  they  give  to  vegetable 
food,  to  butter,  milk,  cakes,  fruit,  &c.  It  is  of  the  utmost  importance 
not  to  debauch  this  primitive  taste,  and  to  prevent  children  from 
being  carnivorous.  Were  it  not  expedient  upon  the  account  of  their 
health,  at  least  it  is  a  matter  which  concerns  their  temper  and 
disposition  of  mind ;  for  whatever  forced  construction  we  may  give 
to  Experience  it  is  very  certain  that  great  eaters  of  meat  are  in 
general  more  cruel  than  other  people." 

Lastly,  there  is  the  extraordinary  and  almost  inexplicable  fact 
that  most  of  the  advantages  of  a  diet  from  the  vegetable  kingdom 
have  been  pointed  out  by  one  man  after  another  for  well  on  to 
three  thousand  years,  and  their  words  have  apparently  fallen  on  the 
almost  absolutely  deaf  ears  of  the  meat  eaters,  from  which  we  may 
perhaps  conclude  that  the  ingestion  of  these  poisons  blinds  the  eyes 
of  its  consumers  to  knowledge  and  wisdom,  and  prevents  them  from 
realising  that  they  and  their  fellows  are  constantly  suffering  many 
and  terrible  things  for  no  reason. 

It  is  true,  however,  that  this  knowledge  of  the  ancients  was  very 
imperfect,  so  that  in  running  from  one  danger  they  must  have  often 
fallen  into  another.  Hence,  such  success  as  can  now  be  attained, 
55 


Digitized  by 


GooJle 


i 


866  URIC  ACID— CHAPTEB  XVU 

is  to  a  correspondiDg  degree  an  exact  measure  of  knowledge,  hnk 
there  is  still  plenty  to  do  in  improving  both  knowledge  and  power. 

I  should  advise  those  who  would  like  to  know  what  diet  may  ^ 
in  the  matter  of  health,  strength  and  power  of  enduranoe,  both  d 
body  and  mind,  to  read  Mr.  Miles's  book, ''  Muscle,  Brain  and  Diei," 
previously  referred  to. 

It  is  practically  a  record  of  the  effects  of  my  diet  by  a  patient; 
and  this  record  shows  that  wherestS  he  was  diseased  he  is  dov 
well,  and  that  he  has  improved  quite  50  per  cent,  in  activity  w^ 
endurance  both  of  mind  and  body. 

His  experience  is  a  parallel  of  my  own,  but  it  is  mnoh  more 
valuable  because,  being  well  known  in  the  athletic  worid,  hk 
powers  have  always  been  on  record,  and  he  has  won  championships 
in  America  as  well  as  in  England. 

There  can,  then,  be  no  doubt  about  his  improvement,  and  ^ 
as  he  himself  points  out,  at  an  age  when  improvement  in  gamo 
is  not  generally  met  with. 

Among  points  of  special  interest  in  his  record,  I  note  the  import- 
ance he  attaches  to  the  desire  for  stimulants  as  a  sign  of  bad  heahh. 
Thus  he  says  (previous  reference,  p.  30) :  "  I  can  positively  M«rt 
that  I  consider  my  health  to  be  not  so  good  as  it  should  be  if  leaa 
even  be  induced  to  take  stimulants  at  all." 

Now,  this  is  most  certainly  true,  and  there  is  nothing  thai  I  kno^ 
of  that  would  induce  me  to  take  a  glass  of  wine,  because  its  dfeet 
would  be  anything  but  pleasant,  and  it  would  promptly  render  me 
dull,  morose,  irritable  and  uncomfortable. 

And  this  has,  I  think,  a  simple  physical  explanation,  for  owing 
to  my  diet  the  alkalinity  of  my  blood  is  high,  and  in  that  Uood  I 
have  only  a  little  uric  acid,  and  that  in  good  solution  with  atmndtft 
alkali,  so  that  my  capillary  reflux  is  quick  and  my  blood  pceeioie 
low. 

But  throw  a  little  acid  into  my  circulation  (and  that  is  the  efiset 
of  a  glass  of  wine),  and  the  alkalinity  of  my  blood  is  reduced,  (Ik 
solubility  of  that  uric  acid  becomes  less  complete,  it  moves  in  the 
direction  of  the  collsBmic  point  and  tends  to  blocking  of  capillaM^: 
hence  my  capillary  reflux  slows  and  my  blood  pressure  rises,  wi^ 
the  usual  mental  results  of  irritability  and  depresdon. 

Wine  also  in  those  not  accustomed  to  it  tends  to  irritate  tiw 
stomach  and  upset  digestion,  acting  like  the  brandy  in  fig.  67,  tt^ 
causing  irritability  and  depression  in  place  of  stimulation. 

We  see,  then,  that  urio-acid-free  diet  not  only  removes  Uie  deis* 
for  stimulants,  it  brings  about  a  condition  in  which  acid  stimn^** 
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actually  do  harm  and  produce  irritability  and  depression.  I  not 
only  do  not  crave  for  a  stimulant,  but  I  hate  it  because  it  makes  me 
miserable. 

As  a  result  of  this  experience  I  now  rarely  trouble  to  cut  off 
stimulants  in  altering  diet,  as  I  know  that  most  people  who  live  as 
I  do  for  twelve  to  eighteen  months  will  also  learn  to  hate  and  avoid 
them. 

Then  on  p.  48  Mr.  Miles  says:  *'  The  better  the  *  condition '  I  am 
in,  and  the  better  my  games  and  work  are,  the  more  I  feel  errors  of 
diet." 

This  also  is  exactly  my  own  experience,  and  the  cause  is,  I  think, 
very  simple,  for  we  have  seen  above  that  uric  acid  interferes  with 
its  own  solubility  in  the  blood,  and  that  uric  acid  is  itself  a  stimulant, 
for  its  first  efifect  is  to  clear  the  blood  of  uric  acid. 

Now,  it  follows  from  this  that  the  less  the  uric  acid  in  the  blood 
the  more  solvent  power  will  the  blood  have  for  fresh  uric  acid,  and 
the  more  quickly  will  any  uric  acid  that  is  swallowed  pass  into  the 
blood,  combine  with  alkali  and  produce  coUsBmia. 

Hence  those  who  have  got  nearly  free  from  any  daily  introduc- 
tion of  uric  acid  are  much  more  quickly  affected  by  any  chance  error 
in  diet  causing  fresh  introduction  than  those  who  are  constantly 
introducing  a  little  every  day. 

And  it  is  only  those  who,  like  myself,  are  nearly  free  from  intro- 
duced uric  acid,  and  have  plenty  of  alkali  available  in  the  blood, 
who  can  test  with  any  accuracy  the  quantity  of  uric  acid  or  xanthin 
in  any  substance,  as  I  have  done  in  many  of  the  figures  in  previous 
pages  (see  also  record  by  a  patient  a  few  pages  back). 

Mr.  Miles,  it  will  be  noted,  includes  pulses  in  his  food  list,  and 
after  what  I  have  recorded  of  these  in  fig.  75  it  may  be  a  matter  of 
surprise  to  some  that  he  attained  to  such  good  results  while  taking 
them. 

But  a  reading  of  his  book  shows,  I  think,  that,  like  myself,  up  to 
the  period  of  which  I  have  given  records  above,  in  reference  to 
fig.  75,  Mr.  Miles  did  not  eat  pulses  regularly  or  in  any  large 
quantity ;  and  at  worst  a  little  pulse  once  a  day  is  a  great  improve- 
ment on  meat,  fish,  fowl,  game,  eggs,  tea,  coffee  and  alcohol. 

Mr.  Miles' s  result  was  a  very  great  improvement  in  every  direc- 
tion, but  he  has  not  attained,  and,  indeed,  has  not  attempted  to 
attain,  to  the  greatest  possible  freedom  from  uric  acid  and  the  best 
possible  results  of  such  freedom. 

With  much  of  what  he  says  as  to  the  influence  of  diet  on  mental 
and  moral  conditions  I  most  strongly  agree,  and  I  have  quoted  the 
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parallel  opinion  of  others  on  previous  pages,  and  as  I  haye  pcwited 
oat  in  "  Diet  and  Food/'  life  as  a  whole  assumes  a  totally  diionot 
aspect  for  those  free  from  collsBmia. 

It  would  now  be  easy  to  add  a  considerable  list  of  athletes  who 
are  constantly  making  records  on  diets  such  as  those  I  adyocate,  bol 
as  I  have  gone  into  this  subject  at  some  length  in  speaking  (rftrimmg 
in  <<  Diet  and  Food  "  (6th  edition),  I  shall  not  take  up  space  bj 
repeating  it  here.  It  is  now  possible  to  say  in  a  moment  wfaidi 
athlete  of  any  group  is  likely  to  win,  for  obviously  that  man  will  win 
who  has  least  uric  acid  in  his  blood,  the  most  normal  d^nllaiy 
circulation,  and  hence  the  least  friction  in  his  machinery. 

Many  similax  books  to  that  of  Mr.  Miles  have  now  been  written, 
both  in  Europe  and  America,  and  in  Germany  books  have  beeo 
written  and  largely  circulated,  both  by  the  translator  of  this  Tofauae 
and  others,  setting  forth  the  advantages  of  diet  for  avoidance  of 
disease  and  increase  of  athletic  power  and  fitness,  so  that  the  diet  ii 
perhaps  better  known  in  Germany  than  anywhere. 

A  most  interesting  record  of  the  experiences  of  lierself  and  othen 
with  the  uric-acid-free  diet  has  also  been  given  by  the  writer  of  tbe 
well-known  **  Pot-pourri  from  a  Surrey  Garden,"  *  and  she  loi 
others  have  now  issued  a  number  of  smaller  books  giving  infonoa* 
tion  on  the  subject  of  diet,  and  thus  placing  it  within  the  melt 
of  aU. 

So  many  in  this  and  other  countries  are  now  publishing  to 
experiences  and  advocating  the  uric-acid-free  diet  that  I  think  it 
well  to  point  out  that  I  am  in  no  way  responsible  for  the  statemenU 
of  those  writers  who  have  had  no  scientific  training,  though  I 
welcome  their  testimony  to  the  efficacy  of  the  diet  in  their  owo 
and  other  cases. 

I  do  think,  however,  that  such  widespread  testimony  to  the 
good  effects  of  the  diet  shows  that  the  subject  is  quite  woctiij 
of  more  careful  investigation  by  those  who  have  the  neceeeatj 
scientific  knowledge.  If  once  people  begin  to  think  about  it,  refots 
will  follow.  The  matter  is  now  so  very  simple  that  anyone  can  lee 
it,  and  a  single  glance  at  the  capillary  circulation  will  tell  who  ii  * 
meat- eater  and  who  is  not. 

The  quantity  of  uric  acid  in  the  urine  can  be  made  anything 
we  like  from  10  to  30  or  more  grains  a  day  simply  by  swallowing 
or  refraining  from  swallowing  it,  and  the  capill&ry  reflux  and  blood 
granules  can  be  made  to  move  in  any  direction  in  proportioQ  to 

*  Smith,  Elder  and  Co.,  1903. 
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the  quantity  ingested.  When  all  these  points  have  been  realised  and 
by  use  have  become  common  knowledge,  it  will  be  seen  how  many 
names  and  theories  of  causation  have  been  wasted  over  alterations  of 
function  and  structure  which  are  mere  results  of  food  poisoning,  it  not 
having  been  possible  to  see  till  now  that  one  single  poison  accounted 
for  them  all.  It  will  also  be  seen  that  if  man  had  kept  to  the  foods 
which  Nature  obviously  intended  for  him  this  poison  would  have 
been  avoided  ;  and  all  so-called  disease  due  to  uric  acid  can  be  cured 
or  prevented  by  simply  omitting  to  swallow  it,  in  flesh  food,  which 
is  unnatural,  and  in  tea,  a  poisonous  stimulant ;  and  the  effect  of 
taking  these  or  abstaining  from  them  can  now  be  gauged  and  tested 
with  that  simple  implement  which  was  made  before  knives  and  forks, 
the  point  of  the  finger. 

As  will  have  been  gathered  from  preceding  pages,  I  believe  with 
Shakespeare  that  meat  is  as  bad  for  the  wits  as  it  has  now  been 
proved  to  be  for  strength  and  endurance,  with  Byron,  Trousseau, 
and  others,  that  it  makes  man  cruel  and  ferocious,  and  I  think  that 
the  condition  described  by  Tolstoy  when  he  says,*  "  Men  of  to-day 
dislike  anything  reminding  them  of  virtue — and  they  gladly  welcome 
a  doctrine  of  egotism  and  cruelty,"  owes  its  origin  chiefly,  if  not 
entirely,  to  unnatural  food. 

If  this  is  so,  the  diseases  mentioned  in  this  volume  represent  but 
a  very  small  part  of  the  injury  that  man  inflicts  on  himself  when  he 
turns  his  back  on  Nature. 


*  **  Essays  and  Letters."    London :  Grant  Richards,  1908,  p.  821. 
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CHAPTEE  XVIII. 


Inbtbuments  and  Methods. 

It  is  not  my  intention  to  devote  space  to  a  general  oonsidentioD 
of  instruments  and  methods ;  I  shall  merely  state  shortly  those  1 
have  used,  with  a  few  remarks  as  to  what  I  think  about  them. 

Acidity  of  the  urine  can  be  estimated  with  a  graduated  soluttoo 
of  soda,  of  which  1  cc.  =  6*3  milligrammes  of  crystallised  oxilic 
acid,  and  a  solution  of  phenol-phthalein,  which  gives  a  pink  ooloor 
in  alkaline  solutions. 

Process, — 10  cc.  of  urine  are  placed  in  a  small  china  saacer.aoi 
a  drop  or  two  of  the  phenol-phthalein  solution  added.  The  lodft 
solution  is  then  run  in  from  a  graduated  pipette  till  a  slight  piok 
tinge  is  permanent.  The  amount  of  soda  solution  used  is  Umo 
read  off  and  multiplied  by  the  number  of  10  cc.  in  twenty-foor 
hours'  urine,  and  this  worked  out  gives  the  total  acidity  of  ^ 
twenty-four  hours  in  grammes  or  grains  of  oxalic  acid,  and  this 
is  the  way  it  is  recorded  in  my  curves. 

Urea, — For  this  I  have  used  the  apparatus  of  Dupr6,  which  cm 
be  obtained  from  Messrs.  Griffin  and  Sons,  Sardinia  Street,  W.C 
Its  essential  point  is  that  the  inner  tube  which  collects  i»  gu 
has  two  openings  at  its  upper  end,  one  communicating  ^  ^ 
rubber  tube  with  the  reaction  bottle  and  another  ending  in  i 
short  rubber  tube,  which  can  be  clamped  just  before  using,  wbtf 
all  the  levels  have  been  adjusted. 

The  chemicals  required  Are  a  saturated  solution  of  oanstie  so^ 
and  some  bromine,  which  can  be  obtained  in  glass  tubes  contiiiuog 
the  exact  amount  used  (2*2  cc.). 

Process, — Measure  22*8  cc.  of  the  soda  solution  and  place  it  iothc 
reaction  bottle.  Drop  in  a  bromine  tube  so  that  it  breaira  on  conuaj 
in  contact  with  the  bottom  of  the  bottle ;  remove  the  broken  ^ 
and  mix  the  chemicals  by  shaking  round  and  round.    The  nsolt  fl 
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a  pale  yellow  solation,  which  is  now  ready  for  use,  though  if  it  is  at 
all  warm  it  should  first  be  allowed  to  cool. 

Mesbsure  5  cc.  of  urine  into  a  small  tube  about  2  in.  long, 
sapplied  with  the  reaction  bottle;  place  it  gently  with  a  pair  of 
forceps  inside  that  bottle ;  adjust  the  cork  in  the  bottle,  and  lower 
the  inner  collecting  tube  till  the  water  stands  at  the  line  marked  0  ; 
lastly,  clamp  the  upper  tube  of  the  collecting  tube.  Now  take  up 
the  reaction  bottle,  and  incline  it  to  one  side  so  that  the  urine  in  the 
little  tube  and  the  hypobromite  solution  mix,  and  continue  to  move 
the  bottle  from  side  to  side  for  a  minute  or  two  till  they  are 
thoroughly  mixed  and  the  resulting  effervescence  is  over.  Place  the 
reaction  bottle  on  the  table,  and  allow  five  minutes  or  so  for  it  to 
cool,  then  raise  the  inner  tube  so  that  the  water  stands  at  the  same 
level  both  outside  and  in,  and  read  off  the  amount  of  gas  on  the 
graduations  of  the  inner  tube,  which  is  so  arranged  that  it  gives,  not 
the  quantity  of  gas,  but  the  percentage  of  urea  which  has  been  cal- 
culated from  it.  Say  that  the  percentage  on  the  tube  is  1*5;  this 
must  be  corrected  for  temperature  and  pressure,  and  the  method  of 
doing  this  can  be  found  in  any  general  work  on  physics. 

It  is  important  to  see  that  the  bung  or  cork  and  the  tubes  fit 
well  and  continue  in  good  order;  this  can  easily  be  tested  by 
raising  the  inner  tube  and  clamping  its  openings  when  it  is  full  of 
air ;  it  can  then  be  lowered  into  the  water,  and  if  the  fluid  rises  into 
it,  gradually  replacing  the  air,  there  is  a  leak,  which  must  be  found 
and  repaired. 

Uric  Acid. — The  process  originally  described  by  Professor  Hay- 
craft  in  the  British  Medical  Journal,  1885,  vol.  ii.,  p.  1110.* 

Apparatus. — A  water  or  mercury  suction  pump,  to  be  obtained 
from  Griffin  or  other  instrument-makers. 

A  flask  fitted  with  a  rubber  bung  perforated  in  two  places^  A 
small  funnel  is  fitted  into  one  of  these  perforations  and  an  elbow 
tube  into  the  other. 

The  elbow  tube  communicates,  by  means  of  a  rubber  tube,  with 
the  suction  pump,  and  the  funnel  is  half  filled  with  broken  glass,  the 
surface  of  which  is  shaken  level,  and  then  a  pulp  of  asbestos,  shaken 
up  with  water,  is  poured  on  to  it,  and  the  water  allowed  to  run 

*  Note.— This  process  will  be  found  given  in  Hoppe-Seyler's  '*Handbuch 
der  Chexnischen  Analyse,"  p.  359,  Berlin,  1893;  Hammarsten's  '*Lehrb.  der 
Physlolog.  Chem.,"  2nd  edition,  Wiesbaden,  1891;  Neubauer  and  Vogel's 
*'  ^alyse  des  Hams,"  last  edition ;  Sutton's  **  Volumetric  Analyses  " ;  Sheridan 
Ijea's  work,  **The  Chemical  Basis  of  the  Animal  Body;  and  other  text-books 
of  physiology. 
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through  while  the  suotion  pomp  is  worked,  till  a  nnifonn  Mt  d 
asbestos  }  in.  thiok  has  collected  on  top  of  the  broken  gUn;  tbi 
is  farther  washed  by  passing  distilled  water  through  it  till  the  wish- 
ings  are  clear  of  fibre,  and  then  the  filter  with  suction  pnmp  attadied 
is  ready  for  use. 

The  other  things  required  are  several  glass  flasks  of  100  to  200  oc 
capacity,  a  10  oc.  and  a  50  co.  measure  glass,  and  sevenl  pipettoi 
graduated  to  |  cc. 

The  following  chemicals  are  necessary^  : — 

Bicarbonate  of  soda. 

Strong  ammonia,  specific  gravity  'SSO. 

Ammoniated  silver  nitrate  solution. 

Special  dilute  nitric  acid. 

Ferric  alum,  a  saturated  solution. 

Centinormal  ammonic  thiocyanate  solution. 

Strong  solution  of  common  salt  (NaCl). 

Bottle  of  distilled  water. 
All  being  ready,  a  sample  of  25  cc.  of  the  twenty-foor  hoon' 
urine  should  be  measured  out  and  placed  in  a  glass  flask. 

Before  doing  this  I  always  note  the  colour,  clearness,  spedfie 
gravity,  and  the  acidity  (as  above)  from  the  whole  bulk.  If  there  ii 
a  turbidity  or  a  deposit  of  urates,  and  if,  as  is  generally  the  case  ia 
these  circumstances,  there  is  a  high  specific  gravity,  t.^.,  above  1090, 
I  generally  add  to  the  whole  bulk  an  equal  volume  of  wann  water, 
which,  as  a  rule,  clears  it  completely. 

If  in  addition  there  is  a  deposit  of  red  pepper  crystals  as  the 
bottom  of  the  collecting  glass  (and  it  is  well  to  have  a  3,000  ee.  glaa 
jar  graduated  to  50  cc.  and  fitted  with  a  bung  for  coUectiog  Um 
twenty-four  hours'  urine),  I  generally  warm  the  whole  bulk  of  tix 
urine,  adding  some  bits  of  solid  caustic  potash  (the  aoidity  haiiog 
been  previously  estimated),  and  shaking  till  it  is  clear  that  all  the 
uric  acid  has  passed  into  solution. 

A  25  cc  sample  is  then  taken,  and  it  must  be  cooled  by  plaeicS 
the  flask  in  cold  water  before  proceeding^ 

To  this  add  bicarbonate  of  soda  (Haycraft  says  15  gr.,  HeroiB 
says  30),  about  30  gr.  or  a  little  more,  then  2  or  3cc.  of  thestroo^ 
ammonia,  and  about  2  cc.  of  the  ammoniated  silver  nitrate  solattoa* 
This  last  brings  down  a  gelatinous  precipitate  of  urate  ol  silWi  ^ 
if  there  is  much  of  it,  the  fluid  is  quite  thick  and  rapidly  comei 
to  rest  after  shaking  round  the  flask. 

*  These  chemicals,  with  directions  for  carrying  out  the  prooeM.  o^o  ^ 
obtained  from  Messrs.  Savory  •&  Moore,  148,  New  Bond  Street,  W. 
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If  the  patient  is  taking  an  iodide  it  will  be  necessary  to  add  far 
more  of  the  silver  solution  than  the  2  cc.  mentioned,  but  I  will 
return  to  this  point  again. 

We  have  now  a  precipitate  of  urate  of  silver,  together  with  silver 
not  combined  with  uric  acid,  in  an  alkaline  solution  ;  the  next  pro- 
cess is  to  separate  the  silver  combined  with  uric  acid  from  that  not 
combined  with  it. 

The  liquid  containing  the  precipitate  is  now  thrown  on  the  filter, 
and  the  suction  pump  put  in  action ;  the  gelatinous  urate  of  silver 
remains  on  the  filter,  the  fluid  passes  through,  and  the  urate  on  the 
filter  is  washed  with  distilled  water  till  the  fluid  passing  contains  no 
trace  of  silver. 

The  best  way  to  ascertain  this  is  to  take  two  test  tubes,  and  in 
one  of  them  place  1  to  2  cc.  of  salt  solution,  and  then  pour  into  both 
test  tubes  some  of  the  liquid  passing  through  the  filter.  So  long  as 
the  liquid  in  the  tube  with  salt  solution  is  distinctly  more  turbid  than 
that  in  the  tube  without  salt  solution,  more  washing  ii  required. 

When  the  urate  precipitate  is  thus  got  quite  clear  of  uncombined 
silver,  the  special  nitric  acid  solution  is  poured  over  it,  filling  the 
filter  up  to  the  top,  and  keeping  it  full  for  a  minute  or  two  by 
pouring  a  little  more  on  as  it  runs  down. 

As  soon  as  all  the  nitric  acid  with  the  urate  of  silver  in  solution 
has  run  through,  fill  the  filter  up  with  distilled  water  and  let  that 
also  run  through,  and*  we  are  now  ready  for  the  final  stage  of  the 
process. 

Take  the  flask  containing  the  urate  of  silver  dissolved  in  nitric 
acid  and  water,  detach  it  from  the  suction  pump  by  removing  the 
rubber  bung. 

Add  to  the  solution  two  or  three  drops  of  the  ferric  alum  solution 
(indicator)  and  run  in  from  a  graduated  pipette  the  ammonic  thio- 
cyanate  solution  till  a  permanent  pink  colour  is  produced.  Bead 
off  the  amount  of  thiooyanate  used  in  cc,  say  it  is  18  cc. ;  then 
18  X  '00168  gives  the  amount  of  uric  acid  in  26 'cc.  of  urine, 
i.e.,  '03024  grammes,  and  this  multiplied  by  4  gives  grammes  in 
100  cc.  =  '12096,  and  this  multiplied  by  the  amount  of  urine  passed 
gives  the  total  uric  acid  for  the  twenty-four  hours  in  grammes. 

When  the  urine  contains  iodides,  the  silver  combines  first  with 
the  iodide,  and  second  with  the  uric  acid ;  in  other  words,  till  enough 
silver  has  been  added  to  combine  with  all  the  iodide  present  urate 
of  silver  is  not  formed,  so  that  if  only  the  ordinary  quantity  of  the 
amnioniated  silver  solution  is  added  the  amount  of  uric  acid  may  be 
under  estimated. 


Digitized  by 


Goo 


,|c 


874  UBIC   ACID — CHAPTER  XVIII 

The  best  way  out  of  this  difficulty  is  to  add  at  onoe  4  ec.  to  6  oc. 
of  the  silver  solution,  then  to  filter  and  add  to  the  filtrate  mon 
silver  solution,  and  see  if  any  more  iodide  of  silver  comes  down; 
if  it  does  filter  again,  again  add  more  silver ;  when  iodide  oeasei  to 
form  on  the  addition  of  the  silver  solution  add  2  cc.  of  that  aoliitioii 
and  filter  finally ;  you  will  now  get  all  the  uric  acid  combined  wiA 
silver  and  retained  on  the  filter,  and  you  can  then  prooeed  u 
before. 

By  this  process,  which  I  owe  to  the  kind  suggestions  of  Mr.  J. 
E.  Saul,  F.I.C.,  I  have  been  able  to  obtain  the  same  amount  of  mie 
acid  from  a  urine  both  before  and  after  addition  of  an  iodide. 

Haycraft's  process  takes  from  thirty  to  forty  minutes  tocompleie; 
longer  for  high  specific  gravity  urines,  shorter  for  dilute,  for  much 
urate  of  silver  clogs  the  filter  and  increases  the  time  required  for 
the  washing  process ;  so  that  time  is  saved  by  diluting  high  specifie 
gravity  urines ;  but  when  a  urine  of  specific  gravity  1025  is  diluted 
to  1  in  4  there  is  probably  some  increased  loss  of  urate  in  Um 
washing  process,  as  urate  of  silver  is  not  absolutely  insoluble  is 
water ;  on  the  other  hand,  the  gelatinous  urate  clogs  the  filter  lod 
aids  its  own  separation,  which,  up  to  a  certain  point,  is  more  perfect 
the  more  there  is  of  it. 

Haycraft's  process  thus  described,  while  taking  quite  a  modenie 
amount  of  time,  gives  very  accurate  and  constant  results;  when 
there  is  any  doubt  I  repeat  my  observation,  and  rarely  find  & 
difference  of  more  than  i  cc.  of  thiocyanate  solution  between  Ibe 
two ;  if  there  is  a  greater  difference  than  this  I  go  in  for  further 
investigation,  and  may  find  that  a  fragment  of  glass  has  perfortted 
the  asbestos  and  put  the  filter  wrong,  and  when  this  has  been  pst 
right  I  again  repeat  my  observation. 

Though  the  process  takes  thirty  to  forty  minutes  to  complete,  i 
large  part  of  that  time  it  requires  only  an  occasional  look  to  adi 
water  when  it  runs  through,  and  other  matters  can  be  attended  to, 
and  then,  if  the  suction  pump  is  powerful,  several  filters  can  be 
connected  with  it  and  several  urines  worked  through  at  the  stfM 
time. 

It  is  a  distinct  advantage  of  this  process  that  it  can  be  worked 
on  25  cc,  or  even  12J  cc,  of  a  high  specific  gravity  urine,  forwbee 
the  urine  of  a  single  hour  or  less,  which  you  may  want  to  estimati 
in  a  case  of  headache,  fits,  or  paroxysmal  heemoglobinuria,  amouDts 
only  to  20  cc  or  30  cc,  processes  which  require  60  cc.  or  100  ec.  cf 
urine  cannot  be  used ;  and  it  would  by  other  processes  often  k 
quite  impossible  to  estimate  the  uric  acid  in  small  quantitiflio^ 
blood,  muscle,  or  other  organs  which  can  be  done  by  this  process. 
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Haycraft's  process  has  been  criticised  by  various  writers  and 
others  who  have  invented  processes  of  their  own  and  who  have  no 
doubt  reasons  that  seem  to  themselves  to  be  quite  satisfactory  for 
believing  these  processes  to  be  more  accurate  than  any  other.  But 
watching  the  matter  as  I  have  for  many  years  I  have  become  more 
and  more  convinced  of  the  great  accuracy  of  this  process,  and  think 
there  is  really  little  to  be  said  in  favour  of  other  processes  which 
have  often  been  considered  by  writers  on  the  matter  to  be  more 
accurate.  As  a  single  instance  of  this  I  will  take  an  article  by  Dr. 
Walker  Hall,  British  Medical  Journal,  1906,  vol.  i.,  p.  128,  in  which 
he  shows  that  the  so-called  **  accepted  processes,"  those  of  Salkowski 
and  Hopkins,  show  differences  amounting  to  from  -  33  to  +  96.  He 
points  out  that  it  is  absurd  to  judge  any  other  process  by  methods 
that  differ  so  much.  He  is  here  expressing  what  I  have  always 
felt :  that  we  have  not  yet  arrived  at  that  stage  of  perfection  in  the 
estimation  of  uric  acid  by  chemical  processes  which  justifies  us  in 
setting  up  any  one  process  as  the  standard ;  but  I  will  assert  that 
whenever  this  comes  to  be  done  Hay  craft's  process  has  quite  as  good 
a  claim  as  any  other  known  to  me.  But  those  who  will  insist  on 
taking  one  of  the  other  processes  above  named  as  the  only  standard 
and  looking  on  all  other  results  as  erroneous,  have  only  themselves 
to  thank  if  they  find  that  this  leads  them  into  error. 

To  estimate  the  uric  acid  in  organs  and  tissues  I  have  used  a 
process  given  by  Salkowski  and  Luebe  (*<Die  Lehre  von  Harn," 
p.  94)  for  blood. 

It  consists  simply  of  throwing  the  blood  or  tissue  finely  divided 
(I  pass  solid  tissues  through  a  mincing  machine)  bit  by  bit  into 
ten  times  its  volume  of  boiling  water.  The  coagulated  albumin  is 
removed  by  filtration  or  decantation,  and  the  fluid  evaporated  down 
to  about  the  bulk  of  the  original  blood  or  tissue.  I  then  apply 
Haycraft's  process  just  as  for  urine  (see  remarks  on  p.  7). 

As  I  found  that  long  boiling  of  tissues  appeared  to  increase  the 
amount  of  uric  acid  obtained  from  them,  I  adopted  the  uniform 
plan  of  boiling  for  half  an  hour  after  all  the  tissue  is  in  the  water. 

It  is  by  this  process  that  I  obtained  the  results  given  in  chap- 
ters ii.  and  xvii.  When  tissues  contain  uric  acid  visible  under  the 
mioroscope  or  to  the  naked  eye,  this  process  yields  a  very  larg6 
quantity,  and  the  final  evaporation  need  not  be  carried  so  far. 

Supposing,  however,  that  such  great  accuracy  is  not  required, 
and  that  for  clinical  purposes  all  one  wants  to  know  is  that  a  patient 
Is  passing  about  half  as  much  uric  acid  again  to-day  as  he  was 
yesterday,  or  that  the  urine  which  was  excreted  at  the  time  of  a 
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fit  or  headache  or  an  attack  of  paroxysmal  hsBmoglobinuria  conta 
two  or  three  times  as  much  as  that  passed  in  the  previous  h 
when  these  troubles  were  absent ;  this  knowledge  can  be  arria'tf 
in  a  very  few  minutes  and  without  much  trouble. 

I  have  been  pointing  out  now  for  years  that  the  urinary  water  ii 
both  from  hour  to  hour  and  from  day  to  day  inversely  as  the  mie 
acid  excreted  along  with  it,  so  that  by  measuring  the  water  fm 
hour  to  hour  we  can  estimate  the  greater  or  less  amount  of  uzie  yH 
excreted  along  with  it. 

If  the  water  in  any  hour  is  twice  as  much  as  in  the  {nmoa 
hour,  the  uric  acid  will  probably  be  only  one-half  of  what  it  w«, 
or  vice  versd,  provided  there  is  some  water  in  the  body  to  be 
excreted,  and  provided  there  has  been  no  haamorrhage,  Tomilmg»flr 
diarrhoea  to  remove  all  the  available  water  from  the  body. 

Taken  over  a  long  period  of  time,  my  lowest  excretion  of  water 
is  about  700  cc.  to  800  cc.  in  twenty-four  hours,  or  about  30  ce.  si 
hour,  and  with  this  the  excretion  of  uric  acid  in  relation  to  nm 
varies  from  about  1 — 18  up  to  1 — 26. 

On  the  other  hand,  my  largest  excretion  of  water  is  about  3,000 
cc,  or  about  80  qc.  an  hour,  and  this  corresponds  to  a  nktin 
excretion  of  uric  acid  of  about  1 — 35  to  1 — 45. 

In  single  hours  the  excretion  may  fall  below  30  ce..  or  me  • 
good  deal  above  80  cc,  but  the  urine  is  most  scanty  in  thoee  ham 
of  the  day  in  which  the  excretion  of  uric  acid  is  greatest,  and  oiofi 
profuse  in  those  in  which  it  is  least  (see  fig.  3). 

If  when  the  urine  is  scanty  there  is  a  doubt  whether  this  is  dai 
to  collsBmia  and  retention  of  water  {uc,  if  there  are  no  other  signs  d 
collsemia  being  present),  the  blood  should  be  examined,  and  if  (Kb 
scanty  urine  is  due  to  collsBmia  and  retention  of  water  it  will  be 
found  to  be  dilute  (i.e.,  both  hamoglobin  and  red  cells  will  be  nli' 
tively  diminished),  but  if  the  scanty  urine  is  due  to  want  of  water  a 
the  body,  it  having  been  removed  by  the  skin  or  bowels,  Ae.,  tim 
the  blood  will  be  concentrated  {i.e.,  both  haemoglobin  and  red  oab 
will  be  relatively  increased).  In  this  latter  case  no  infereooe  e» 
be  drawn  from  the  urinary  water  as  to  the  presence  or  abaeofie  of 
collaemia. 

But  bearing  these  things  in  mind,  if  at  any  time,  as  oft^i  ceenm 
in  the  uric  acid  headache,  epilepsy,  or  hysteria  (see  case  records  ii 
chapter  vii.),  the  urine  is  30  to  40  cc.  in  one  hour,  and  100  ca  v 
above  in  the  next,  no  fluid  having  meanwhile  been  swallowed,  if  tb 
urea  is  estimated  in  both  hours  one  will  not  be  very  hr  out  if  cm 
puts  uric  acid  as  1 — 20  of  urea  in  the  first  hour,  and  as  1 — 40  in  tk 
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ioOQcl,  and  pred&^y  the  san^  if  the  water  fluotaation  occurs  ia 
^^%kys  instead  of  hours. 

"^  For  many  clinical  purposes^  and  when'  the  uric  acid  excretion  is 
not  required  in  grains  for  publication,  this  is  all  that  one  wants  to 
know,  and  I  am  in  the  habit  of  thus  reasoning  from  the  water  to 
the  uric  acid  in  scores  of  cases  which  I  should  have  no  time  to 
estimate,  making  an  estimation  here  and  there  to  support  my 
inference  if  there  seems  to  be  any  reason  to  doubt  it. 

Again,  as  pointed  out  with  reference  to  fig.  5,  the  difference 
between  the  temperature  in  the  mouth  and  that  in  the  rectum  will 
often  give  a  very  decided  indication  of  the  quantity  of  uric  acid  in 
the  blood,  and  when  this  agrees  with  the  record  of  the  urinary  water 
there  is  not  much  room  to  doubt. 

Lastly,  the  quantity  of  uric  acid  or  xanthin  present  can  be 
demonstrated  in  the  blood  itself  (see  p.  92),  and  the  capillary  reflux 
and  the  blood  pressure  will  also  tell  of  the  quantity  present,  and 
so  accurate  are  these  records  that  quite  small  quantities  swallowed 
intentionally  can  be  seen  as  they  pass  through  the  blood  (see  fig.  75) , 
so  that  in  most  clinical  cases  it  is  a  needless  waste  of  time  and 
energy  and  a  useless  trouble  to  the  patient  to  collect  the  urine 
at  aU. 

Blood  Decimal, — I  have  estimated  the  cells  and  haemoglobin  with 
the  hflsmocytometer  and  haemoglobinometer  of  Sir  W.  Gowers,  and 
the  decimal  spoken  of  by  Dr.  A.  E.  Garrod  and  others  as  "  worth  *' 
is  obtained  by  dividing  the  percentage  of  haemoglobin  by  the  per- 
centage of  red  cells,  thus  p^^^^^|5^^  ;  if  both  are  at  the  supposed 
normal  (100),  the  result  is  a  whole  number,  and  not  a  decimal ;  but  a 
decimal  is  generally  obtained  which  represents  the  haemoglobin  value 
of  each  red  cell.  This  is  as  low  as  -3  or  less  in  chlorosis,  and  *6  to 
•7  or  above  in  more  normal  conditions. 

As  mentioned  in  chapter  xii.,  it  is  necessary  for  reasons  there 
given  to  add  '3  to  the  figures  on  the  card  and  1*5  to  those  in  the 
book  to  make  them  comparable  to  the  results  with  other  instruments* 
Thus  on  the  card  8  should  be  1*1  and  *2  should  be  *5,  and  in  the 
book  *7  should  be  '85  and  so  on. 

A  haemoglobinometer  and  haemocytometer  hav^  been  brought  out 
by  Dr.  Oliver,  the  inventor  of  the  arteriometer,  to  be  presently 
mentioned.  The  haemoglobinometer  is  an  adaptation  of  an  instru- 
ment used  commercially  for  determining  shades  of  colour.  It  has 
to  be  used  by  the  light  of  candles  of  constant  power. 

The  haemocytometer  depends  on  an  observation  by  Dr.  Oliver 
tihat  the  appearance  of  the  reflection  of  the  candle  as  a  streak  of 
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light  througb  a  mixtare  of  blood  and  dilating  fluid  in  a  speciil  \At 
always  corresponds  with  the  presence  of  a  definite  nnmber  oloeSi: 
hence  the  tubes  can  be  graduated  in  per  cents,  to  correspond  wBk 
the  dilution  required  to  bring  out  the  streak  of  light. 

I  have  used  both  these  instruments,  and  compared  &em  «i& 
those  of  Su:  W.  Gowers,  and  I  find  Dr.  Oliver's  h©moglobinometer 
very  useful  in  the  dark  days  of  winter,  when  one  has  to  wock  bj 
artificial  light,  but  on  the  whole  I  prefer  Sir  W.  Gowers'  inste 
ment  when  daylight  is  available.  Dr.  Oliver's  hiBmoeytometer  ii 
easy  to  work  with  when  you  have  got  into  the  way  of  using  it;  fa 
results  are  fairly  quickly  obtained,  and  with  care  appear  to  me  to 
come  very  close  indeed  to  those  obtained  by  counting. 

Water  in  Expired  Air. — I  have  estimated  this  by  means  d  I 
tubes  filled  with  calcium  chloride ;  each  arm  of  the  tube  is  ^ 
8  in.  long,  and  has  a  diameter  of  little  less  than  1  in.  It  ■ 
closed  at  each  end  by  a  rubber  bung  perforated  by  a  glass  tit 
bearing  a  bit  of  rubber  tubing  and  a  glass  mouth-pieoe  on  o^ 
end;  the  rubber  tubes  are  closed  by  spring  damps.  ThewiJe 
is  carefully  weighed  before  use  and  again  afterwards,  and  tte 
difference  recorded  equals  the  moisture  in  the  expired  air.  It  9 
used  as  follows : — 

Bemove  the  clamp  from  the  rubber  tube  at  the  far  end  of  tbe 
U  tube,  and  place  the  glass  mouth-piece  on  the  near  end  betw« 
the  lips.  Sitting  quietly  and  comfortably,  and  when  resjHntioiis 
quite  regular,  and  the  second  hand  of  a  watch  is  at  a  given  ^ 
begin  to  expire  through  the  tube  between  the  lips,  inspiring  throa^ 
the  nose ;  the  clamp  on  the  near  tube  is  to  be  opened  »t  «•» 
expiration  and  closed  at  its  end.  After  a  little  practise  it  is  poesw 
to  continue  to  respire  quite  regularly,  and  to  open  and  shot  the  tw 
at  the  right  moment  in  each  act.  This  is  continued  for  five  mio^c^ 
by  the  second  hand  of  a  watch  on  the  table ;  the  clamp  is  t»8 
shut  and  the  distal  tube  also  clamped,  and  the  U  tube  is  ready  to « 
weighed. 

Messrs.  Savory  and  Moore  kindly  did  the  weighing  for  me,  ■«* 
have  no  instruments  sufficiently  accurate. 

I  measured  the  urine  passed  in  fifteen  minutes,  indndiof  v^ 
five  minutes  of  expiratory  estimation,  and  divided  the  resaft  bj 
three  to  compare  with  the  expired  water  in  five  minutes. 

The  results  show  that  when  the  urinary  water  is  scanty  ofs? 
to  collsemia,  the  expired  water  is  also  scanty,  and  this  aflorfs  * 
best  proof  that  uric  acid  affects  the  capillaries  in  the  longs  as  «^ 
as  those  in  the  kidneys  and  elsewhere  throughout  the  body. 
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Pulse  Tension  or  Blood  Pressure. — Apart  from  the  signs  to  be 
obtained  by  an  edaoated  finger  on  the  radial  artery  and  an  educated 
ear  at  the  apex  and  base  of  the  heart,  the  sphygmograph  furnishes 
a  good  olinical  record  of  arterial  tension,  and  has  this  further 
advantage,  that  the  tracing  can  be  kept  indefinitely  for  comparison 
with  all  future  tracings. 

There  is  no  doubt  that  the  sphygmograph  is. but  an  indifferent 
gauge  of  blood  pressure,  but  [it  tells  us  what  is  clinically  of    far 
more  value — the  effect  which  obstruction  of  capillaries  produces 
on  the  heart  and  large  vessels  behind  them ;  that,  in  two  cases  lying 
side  by  side,  the  actual  blood  pressure  may  be  identical,  but  in  one 
case,  say,  with  a  well-nourished  and  bypertrophied  left  ventricle, 
this  blood  pressure  may  be  produced  by  a   slight   obstruction  of 
capillaries,  while  it  produces  almost  no  effect  except  a  little  slowing 
of  the  heart's  action ;  in  the  other  case,  with  an  ill-nourished  heart, 
the  pressure  may  be  produced  by  considerable  obstruction  of  capil- 
laries, while  the  heart  is  acting  irregularly,  palpitating  and  fluttering, 
in  a  word,  failing  and  dilating  before  the  peripheral  resistance ; 
all  this  the  sphygmograph  will  tell  us  with  considerable  accuracy, 
while  to  be  told  that  the  blood  pressure  is  the  same  in  these  two 
cases  is  information  of  almost  no  clinical  value. 

I  have  used  the  sphygmograph  of  Dudgeon,  and  have  had  one 
fitted  with  a  pen,  the  invention  of  my  friend,  Mr.  W.  H.  Symons, 
which  I  believe  to  be  a  great  improvement  on  the  old  point  scratching 
on  smoked  paper. 

The  pen  consists  of  a  little  cone  of  metal,  open  at  both  ends,  and 
threaded  with  a  bit  of  cotton.  The  small  end  of  the  cone  with  the 
ootton  below  it  rests  on  the  paper,  and  is  moved  over  it  in  exactly 
the  same  way  that  the  old  point  was  moved. 

The  only  thing  to  attend  to  is  that  the  paper  must  be  highly 
glazed  and  very  smooth,  to  reduce  friction,  and  then  the  pen  runs . 
over  it  perfectly,  making  curves  which  are  identical  with  those 
obtained  by  the  old  process.  The  instrument  thus  modified,  with 
directions  for  use,  can  be  obtained  from  Messrs.  Maw,  Son  and 
Sons,  Liondon. 

The  pen  works  best  with  a  solution  of  aniline,  a  little  of  which  is 
>laced  on  the  upper  end  of  the  cone  and  is  conducted  down  by  the 
;otton. 

In  this  way  there  is  no  limit  to  the  number  of  tracings  that  can 
»e  taken,  as  paper  after  paper  can  be  passed  through  the  machine, 
D  as  to  catch  irregularities  of  the  pulse,  which  only  occur  now  and 
gain,  or  a  continuous  tracing  can  be  made  on  paper  several  feet 
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long.  The  tracing  is  permanent  from  the  moment  it  is  made,  ud 
there  is  no  black  to  rub  off  and  no  fixing  required,  so  that  Uus 
useful  invention  renders  the  process  both  more  cleanly  and  nun 
expeditious,  and  is  a  great  help  to  clinical  recording.  I  hot 
already  mentioned  Dr.  01iyer*s  inventions — the  arteriometer  and  tbe 
pulse  pressure  gauge — to  be  obtained  from  Hawksley,  of  Oxioid 
Street,  and  have  said  that  I  believe  they  may  be  found  to  be  of  ?ecy 
great  clinical  value  for  recording  changes  of  blood  pressure  prodood 
by  uric  acid,  or  by  drugs  which  act  upon  it,  and  have  gi?en  aooje 
instances  in  which  this  appeared  to  be  so.  My  results,  so  fir  m 
they  go,  are  very  favourable  to  their  accuracy  and  the  valne  rf  th« 
records ;  and  it  will  be  seen  that  I  have  used  the  arteriomettr 
in  several  figures  and  elsewhere  to  obtain  indications  of  blood 
pressure. 

One  is  no  doubt  liable  to  make  errors  with  the  arteriometebr 
not  getting  exactly  over  the  artery,  which  one  may  manage  ^ 
well  on  one  occasion  and  not  on  the  next ;  but  this  error  is  alwijs 
on  the  side  of  making  the  diameter  of  the  artery  appear  too  gn^ 
so  that  the  smallest  reading  to  be  obtained  is  the  most  cornet,  tod 
the  best  way  is  to  make  repeated  observations  with  the  object  d 
obtaining  this.  My  results'  with  this  instrument  generally  igne 
among  themselves,  like  conditions  yielding  like  results,  aod  il^ 
with  the  changes  in  the  rate  of  the  heart's  action  and  of  the  scno^ 
at  the  apex  and  base.  Of  the  three  I  regard  the  changes  in  ^ 
rate  of  action  as  the  best  guide  in  physiology,  so  constant  and  trv 
is  Marey's  law ;  but  when  all  three  agree  there  is  not  much  xoQo 
for  doubt  that  the  diameter  of  the  artery  has  been  coneeliy 
measured. 

The  sphygmometer  mentioned  in.  reference  to  figs.  38  to  43  tfd 
75  is  to  be  obtained  from  Messrs.  J.  and  J.  Hicks,  o!  10,  Hatt* 
Garden,  E.G.  The  small  form,  price  30s.,  can  easily  be  carried  2 
the  pocket. 

I  gather  from  an  interesting  article  by  Dr.  T3.  J.  Martin,  in  ^ 
British  Medical  Journal,  1905,  vol.  i.,  p.  865,  that  an  instnun*^ 
which  has  only  a  small  surface  of  rubber  applied  to  the  artoy  ^ 
liable  to  give  results  which  are  too  high,  and  from  what  I  hate  \f^ 
able  to  learn  elsewhere  an  error  of  10  to  15  per  cent,  may  be  4is 
introduced.  One  can  easily  understand  that  this  may  be  so,  fe 
unless  the  surface  of  rubber  is  rather  large  it  is  obvious  thai  ^ 
artery  in  expanding  will  have  to  overcome  some  force  besides  »* 
pressure  within  the  tube,  of  which  the  rubber  forms  one  boundiry. 

But  what  we  want  in  clinical  medicine  is  the  relative  resuh,  ^ 
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if  all  our  figures  are  15  per  cent,  too  high  they  are  still  accurate 
and  reliable  for  comparatiye  purposes.  The  amount  of  error  can 
be  gauged  by  comparison  with  another  instrument  if  necessary,  or 
those  who  have  normal  blood  pressure  can  use  this  as  a  means  of 
ganging  the  amount  of  error  in  their  instrument.  Personally  I  have 
always  found  this  little  mstrument  give  results  which  corresponded 
in  every  way  with  the  other  conditions  present,  results  which,  as  I 
have  previously  pointed  out,  proved  to  have  a  practically  constant 
relation  to  the  rate  of  the  capillary  reflux,  and  it  is  hardly  possible, 
for  an  instrument  which  gives  such  constant  results  to  be  alto- 
gether unreliable.  I  should  say  that  I  have  always  exercised 
great  care  to  apply  the  instrument  to  a  part  of  the  radial  artery 
where  it  was  as  free  as  possible  from  overhanging  bone  or  tendon. 
I  can,  however,  well  understand  that  people  who  do  not  take  this 
'  precaution,  and  who  have  not  had  a  long  experience  of  the  instru- 
ment and  the  errors  that  may  thus  be  introduced,  may  occasionally 
get  somewhat  ext):aordinary  results.  Taking  the  capillary  reflux  as 
a  guide,  one  can  practically  obtain  the  point  of  maximum  oscillation 
on  this  instrument  by  multiplying  the  reflux  by  20.  Thus  we 
get  :— 

Fever     O.R.  3—4  x  20  =  B.P.  (point  of  max.  oscillation)  60—80  mm.  of  Hg. 
Normal  C.K.  5-6  x  20  =  B.P.  100— 120mm.  of  Hg. 
Raised  O.K.  7  x  20  =  B.P.  140. 

„     C.R.  8  X  20  =  B.P.  160. 

„      O.B.  9  X  20  =  B.P.  180. 

When  the  pulse  is  too  quick  the  B.P.  may  be  a  little  below  the 
above  ratio,  i.e.,  C.R.  7,  P.  90,  B.P.  130.  If  the  pulse  is  too  slow  it 
may  be  the  other  way,  t.e.,  C.R.  7,  P.  60,  B.P.  150.  In  the  former 
case  part  of  the  slowing  of  the  C.R.  is  due  bo  cardiac  weakness ;  in 
the  latter  it  is  all  due  to  capillary  obstruction,  and  the  heart  is 
strong  and  acting  slowly. 

The  capillary  dynamometer  also  used  for  these  figures  is  to  be 
obtained  from  T.  Hawksley,  357,  Oxford  Street,  W.',  price  10s.  6d. 
It  can  be  carried  in  the  waistcoat  pocket,  and  my  results  with  it  have 
been  obtained  with  15  oz.  pressure  applied  for  six  half  seconds. 

With  these  two  instruments  we  can  tell  all  variations  of  the 
capillary  circulation  and  the  blood  pressure,  and  a  great  deal  as 
to  the  cause  of  the  variations. 

Thus  a  slow  capillary  reflux  {i.e.,  more  than  six  half  seconds) 

v^ith  normal  or  low  blood  pressure,  means  a  weak  heart,  for  the 

oapillaries  are  obstructed,  but  the  pressure  is  not  raised  because  the 

laeart  is  weak.     This  condition  is  met  with  in  some  forms  of  morbus 
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oordis,  especially  where  there  is  dyspnoea  with  heart  weakness,  ia 
the  heart  failure  of  Bright's  disease  or  pneamonia,  and  in  posi-febcile 
conditions  after  long  fevers,  such  as  enteric,  when  the  heart  has  been 
weakened  by  the  fever. 

As  a  rule,  a  quick  capillary  reflux  is  found  with  a  pressure  below 
100  and  means  fever. 

And  a  slow  reflux  with  a  more  or  less  raised  pressure,  i& 
accordance  with  the  strength  of  the  heart,  is  found  in  all  cooditioas 
of  collsemia,  e.g.,  dyspepsia,  colic,  Bright's  disease,  diabetes,  obesity, 
post-febrile  conditions,  &c. 

Thus  the  capillary  reflux  is  the  guide  to  the  amoont  of  uxie 
acid  in  the  blood,  and,  with  the  blood  pressure,  tells  as  also  tiie 
strength  or  weakness  of  the  heart. 

As  we  see  the  capillary  reflux  x  20  gives  the  correspoDdiDg 
blood  pressure,  e,g.,  a  capillary  reflux  of  six  half  seoonds  will 
show  a  blood  pressure  of  120,  or  one  of  seven  a  blood  pressure  of 
140.  But  if  the  heart  is  weak  and  the  vis  a  tergo  defici^at,  tbe 
blood  pressure  will  be  lower,  e.g.,  100  for  a  capillary  reflux  of  6  or 
140  for  a  capillary  reflux  of  8  half  seconds,  and  then  also  (as  s 
further  sign  of  heart  weakness)  the  pulse  will  be  above  the  nonnsl 
rate  though  temperature  is  subnormal. 

In  myself  a  capillary  reflux  of  six  half  seconds  or  abofe 
corresponds  with  a  uric  acid  excretion  of  '6  gr.  an  hour  and  above; 
while  one  of  four  to  five  half  seconds  corresponds  with  an 
excretion  of  *3  to  *4  gr.  per  hour,  and  with  very  slight  variatioBf 
this  holds  also  for  others ;  and  in  Bright's  disease,  with  a  reflux 
of  twelve  half  Seconals,  we  get  an  excretion  of  *75  gr.  per  boor  or 
more,  and  in  fever,  with  a  reflux  of  two  or  three  half  seooDch,  ne 
get  an  excretion  of  *25  gr.  per  hour  or  less,  and  the  blood  grumles 
correspond  with  and  can  be  used  to  confirm  these  results. 

The  reflux  can  also  be  slowed  or  quickened  at  pleasoie  bf 
dn^s  that  affect  the  quantity  of  uric  acid  in  the  blood,  and  it  is 
mechanically  quickened  by  local  or  general  venous  obstrue^os,  ai 
Baynaud  himself  pointed  out. 

The  mean  blood  pressure  is  the  point  at  which  the  oolauui  of 
fluid  in  the  sphygmometer  makes  the  largest  excursion  xsp  vd 
down,  when  it  is  pressed  over  the  artery. 

It  is  necessary  to  get  the  instrument  fairly  over  the  artery,  lo 
get  a  good  movement  of  the  column  of  fluid  and  to  observe  it  in  i 
good  light. 

The  capillary  dynamometer  has  the  advantage  of  giriiig  • 
constant  area  of  pressure  and  a  known  and  measurable 
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and  time  can  be  measured  by  the  second  hand  of  a  watch  or  by 
counting  half  seconds,  which  it  is  easy  to  learn  to  do,  or  when  at 
home  by  a  metronome  beating  half  seconds. 

Though  such  marked  differences  as  Bright's  disease  on  the  one 
hand  and  fever  on  the  other  can  be  distinguished  at  once  with  the 
point  of  the  finger,  it  is  better  to  use  the  more  accurate  capillary 
dynamometer  and  some  measure  of  time  when  small  differences 
have  to  be  estimated,  as  between  the  amount  of  uric  acid  in  the 
blood  of  morning  and  evening,  or  the  slight  fluctuation  of  a  little 
exposure  to  cold,  a  dyspepsia,  or  a  little  mental  depression;  but 
with  these  instruments  the  real  fluctuations  in  the  excretion  of  uric 
acid  from  day  to  day  can  be  distinguished  with  very  considerable 
accuracy,  as  seen  in  figs.  88  to  43  and  75. 

In  very  many,  if  not  most,  cases  it  is  now  quite  useless  to  trouble 
the  patient  to  collect  the  urine,  for  the  uric  acid  in  the  blood  can  be 
directly  estimated  in  a  few  minutes  from  the  capillary  reflux  or  the 
blood  granules ;  and  as  regards  hour  to  hour  and  day  to  day  fluc- 
tuations this  is  quite  sufficient ;  while  for  longer  periods  the  blood 
decimal  is  an  absolutely  certain  index  of  the  quantity  of  uric  acid 
that  is  passing  through  the  blood  over  days  and  weeks ;  and  the  fact 
that  a  patient  has  not  been  quite  faithful  to  diet  during  a  holiday  is 
often  evidenced  by  a  fall  in  the  blood  decimal  which  is  visible  on  his 
return  to  town. 
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APPENDIX  I. 
Notes   on   Diet. 

We  generally  depend  for  our  nitrogen  upon  substances  cootuoiog 
albumens,  and  it  is  the  habit  of  this  country  at  the  preBenI  day  to 
get  it  almost  entirely  from  flesh  albumens,  in  ignorant  disregud  d 
the  poison  that  animal  tissues  contain. 

It  can  be  calculated  from  the  data  given  in  works  on  physk^ 
that  a  man,  in  order  to  get  enough  nitrogen,  must  be  supplied  «i^ 
from  9  gr.  to  10*5  gr.  of  albumen  per  day  for  each  pound  of  body 
weight.  Children  require  more  ;  thus  a  child  of  35  lb.  weight  idaj 
require  as  much  as  an  adult  three  times  his  weight,  aod  this 
gradually  diminishes  until  the  adult  standard  is  reached,  while  oU 
and  very  sedentary  people  may  require  considerably  less  thao  the 
adult  allowance. 

But  given  a  sufficient  quantity  of  albumen,  nutrition,  streogth 
and  power  of  endurance  should  be  not  only  as  good  on  vegeUUe 
and  milk  albumens  as  on  those  of  flesh  origin,  but  better,  as  moeh 
friction  in  the  machinery  is  saved  by  excluding  uric  acid.  Ibe 
vegetable  albumens  are,  in  my  experience,  completely  digested  td 
absorbed ;  so  that  the  nitrogen,  calculated  from  their  peicentige 
composition,  is  generally  identical  with  the  nitrogen  obtained  fnn 
the  excretions. 

The  animal  foods  in  common  use  (meat,  flsh,  fowl,  game,  eggs) 
alt  contain  uric  acid,  or  substances  of  the  xanthin  group  whidi  cm 
be  converted  into  it.  The  alkaloids  of  tea,  coffee,  chocolate,  aoii 
cocoa  are  also  xanthins ;  and  certain  other  vegetable  substances,  ts 
the  pulses  (peas,  beans,  lentils,  pea-nuts,  &c.),  cashew  nuts,  aspangos 
and  mushrooms,  contain  large  quantities  of  xanthin,  and  are  to  be 
avoided;  while  wholemeal  and  brown  breads  and  oatmeal  are opv 
to  a  similar  objection  as  there  is  some  xanthin  in  the  outer  hosko^ 
most  grains. 

The  prevention  or  cure  of  diet  diseases  requires  that  the  body 
and  blood  be  cleared  of  all  excess  of  uric  acid,  but  it  is  obvioa^ 
impossible  to  do  this  while  these  substances  are  continually  intro- 
duced with  every  meal  that  is  eaten.  And  in  contradiction  of  ov 
theories  we  now  know  by  experience  that  all  uric  acid  diseases  cib 
be  prevented  or  cured  by  refusing  to  swallow  it.t  Those  who  swallow 
8  gr.  to  12  gr.  per  day  (equal  to  nearly  8  oz.  to  12  oz.  in  a  year)  i» 

*  These  animal  flesh  foods  may  be  said  to  contain  from  15  (o  35  percBl ' 
albumens. 

t  In  fact,  ^ey  are  not  diseases  but  poisonings  by  onnataral  food. 
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and  remain,  diseased ;  those  who  cease  to  sweJlow  it  in  the  above- 
named  poisonous  foods  gradtially  draw  free,  in  eighteen  months  to 
two  years,  from  uric  acid  and  its  effects.  It  is  also  necessary  not  to 
eat  much  more  than  the  above  physiological  allowance  of  albumens, 
for  if  this  is  exceeded  uric  acid  will  be  formed  in  some  slight  excess, 
and  part  of  this  excess  may  be  retained  in  the  body.  There  is, 
however,  one  animal  food,  namely,  milk  and  its  products,  as  cheese, 
that  contains  little  or  no  uric  acid  or  xanthin,  and  the  chief  foods 
available  for  a  uric-add-free  diet  are  as  follows  :r— 

Breadstuffs,  as  bread,  macaroni,  rice  and  other  cereals,  biscuits  and  puddings. 
And  these,  with  a  small  quantity  of  milk  and  cheese,  and  some  huts  or 

almonds,  form  an  amply  sufficient  diet  for  anyone.* 
Then  potatoes,  vegetables  and  fruit  are  to  be  regarded  as  sauces  or  additions. 

As  whole  nations  are  often  practically  dependent  on  a  single  one 
of  these  substances,  those  who  cannot  live  on  a  mixture  of  them  all 
must  be  hard  indeed  to  feed. 

And  now,  applying  the  rule  of  the  relation  of  albumens  to  body- 
weight  :  A  young  adult  weighing  (after  deducting  weight  ef  clothing) 

10  St.,  or  140  lb.,  and  leading  a  hard-working  life,  must  consume 
140  X  lOf  =r  1,400  gr.  of  albumen  per  day,  and  these  might  be  got 
as  follows : — 

:J19  oz.  breadstufifsll  (8  per  cent,  albumens  =    34  gr.  per  oz.)  =  646  gr. 

2  pints  milk  (3  per  cent,  albumens  =    13  „  ,,  )  =525  „ 

1  oz.  cheese§  (33  per  cent,  albumens       =  140  „  »»  )  =  1^0  „ 

11  oz.  vegetables  and  fruitf  (2  per  cent. 

albumens :         =     8  „  „  )   =   89  „ 

1.400,, 

*  About  3  oz.  of  bread,  or  7  oz.  to  8  oz.  of  milk,  are  equal  to  1  oz.  of  meat, 
and  1  oz.  of  cheese  is  equal  to  1^  oz.  meat,  while  almonds  are  equal  to  their  own 
w^eight  of  meat,  and  another  method  of  changing  diet  is  to  replace  the  flesh 
foods  by  their  equivalents. 

t  For  middle-aged  or  sedentary  people  it  will  be  sufficient  to  multiply  by  9, 
and  those  who  are  stout  should  take  their  body- weight  before  they  became  stoat, 
^w^bile  for  old  people  8  will  often  be  enough. 

X  These  are  the  ordinary  foods  which  everyone  takes,  flesh  being  left  out  and 
tlie  others  increased  to  prevent  diminution  of  albumen.  Avoid  all  foods  of 
unknown  composition.    Beginners  should  report  every  three  months  at  first. 

II  A  great  part  of  this  may  be  taken  as  rice  or  macaroni,  and  1  oz.  of  nuts  is 
roughly  equal  to  2  oz.  of  breadstufis ;  or  part  of  the  breadstuSs  may  be  replaced 
l>y  increasing  the  cheese. 

§  1  oz.  of  cheese  is  roughly  equal  to  or  may  be  replaced  by  half  a  pint  of  milk ; 
4  oz,  of  bread  are  equal  to  1  oz.  of  cheese  or  half  a  pint  of  milk.  For  further  infor- 
zxiation  see  "  Diet  and  Food,"  Churchill,  London.     6th  Ed.,  1906.    Price  2s. 

^  From  October  to  April  this  should  be  chiefly  vegetable,  of  which  potato  is 
t^be  best.  In  summer,  fruit  which  is  in  season  may  be  taken  equally  with 
^v^^etables. 
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If  this  man  lives  and  works  in  the  open  air,  he  may  have  soA  » 
good  appetite  for  bread,  maoaroni,  rioe,  potatoes,  nats^  and  indi 
that  no  milk  and  cheese  will  be  required ;  but  those  who  \xwb  is 
towns  and  are  more  sedentary  will  generally  require  to  add  ibeie 
latter  to  a  greater  or  lesser  extent.  This  rule,  regulating  quantity  of 
albumen  by  body  weight,  must  never  be  broken. 

No  attempt  must  be  made  to  live  on  vegetables  and  fruit  aiooe. 
Cereals,  milk,  cheese,  and  nuts  are  the  nourishing  foods,  and  Tega- 
tables  and  fruits  are  palatable  additions  if  liked.  FmitB  shooU 
be  taken  chiefly  when  in  season,  t.6.,  in  summer,  and  very  little  in 
winter.  It  is,  however,  possible  to  Uve  on  milk  and  cheese  with 
potatoes  and  fruit  and  no  bread  at  all ;  and  in  the  potato  and  bwi 
season  this  is  a  pleasant  and  palatable  diet,  but  then  milk  and  ehean 
must  be  increased  to  make  up  for  the  absence  of  bread  and  ceresk, 
allowance  being  made  for  the  increase  of  potatoes  and  fruit  (see 
Appendix  II.). 

It  is  also  possible  to  live  on  breadstuffs,  with  nuts,  almonds,  aod 
the  more  nourishing  dried  fruits,  without  any  milk  or  cheese  at  aQ, 
and  this  diet  can  be  used  to  diminish  obesity.  Some  can  live  ob 
nuts,  almonds  and  fruit  alone,  and  this  is  perhaps  the  beet  di^  of  ai 
for  the  young  and  strong,  though  it  is  rarely  possible  for  thoae  who 
are  diseased  or  dyspeptic,  especially  if  the  teeth  are  bad. 

Many  of  these  diets  have  the  advantage  that  while  intoodneiiii 
little  or  no  xanthin  or  uric  acid,  they  keep  the  blood  snppGed  wilk 
the  alkaline  salts  which  it  requires,  and  thus  aid  the  solution  and 
removal  of  uric  acid  introduced  into  the  body  by  previous  wrong 
diets.  This  removal,  however,  will  produce  some  temporofy  effsete, 
such  as  depression  and  anaemia,  which  beginners  must  remember  to 
credit  to  their  true  source,  viz.,  the  passing  through  the  blood  of  the 
poisons  from  the  old  flesh  and  tea  diet. 

Taking  the  above  figures  as  approximately  correct,  a  diet  aetii 
c^  be  calculated  for  any  individual  whos^  weight  is  known  whieb 
will  enable  him  to  find  his  feet  on  the  new  diet,  and  meet  his  waitfi 
for  himself,  as  he  did  on  the  old  one. 


*  Nuts  should  only  be  taken  by  those  whose  teeth  and  digeetioa  an  i 
and  who  have  been  in  the  habit  of  taking  them  on  ordinary  diet. 
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APPENDIX  II. 

SOHBMB   FOB   AlTBBATION   OF   DiBT. 

1st  Stage,  ^QiYQ  up  tea,  coffee  and  meat  soaps.  Beplaoe  by  milk, 
milk  and  water,  soaps  made  with  milk,.  &o.* 

2nd  Stage. — Alter  Breakfast. — Leave  oat  bcMSon,  egg,  or  fish. 
Beplaee  by  an  increase  of  toast,  biscaits  and  breadstaffs,  and  half 
to  three-qaarters  of  a  pint  of  milk.f 

3r<2  Stage. — Alter  Lonch. — Leave  oat  fish,  meat,  fowl  or  game. 
Replace  by  an  increase  of  teast,  biscaits,  breadstaffs  and  paddings, 
half  a  pint  of  milk  and  1  oz.  of  cheese. 

^th  Stage. — Alter  Dinner. — Leave  oat  fish,  meat,  fowl  or  game. 
Replace  by  an  increase  of  toast,  biscaits,  breadstaffs  and  paddings, 
a  cheese  dish  and  half  a  pint  of  milk.{ 

Follow  this  scheme  oat  stage  by  stage,  making  each  stage  com- 
plete and  satisfactory  before  the  next  stage  is  began,  and  it  is  well 
to  take  several  weeks  over  the  stages  as  sadden  alterations  of  diet 
are,  as  a  rale,  to  be  avoided. 

It  is  necessary  to  learn  to  take  the  new  foods,  and  where  this 
can  only  be  done  gradaally,  the  old  foods  must  not  be  entirely  given 
up  till  it  has  been  learnt,  and  can  be  practised  with  comfort. 

Those  who  have  difficulty  in  digesting  breadstuffs  should^  take 
them  as  dry  as  possible  (toasted  bread,  biscuits,  <fec.),  except  for  a 
little  butter,  and  drink  the  milk  or  other  fluid  towards  the  end  of 
the  meal.  They  should  also  keep  breadstufilB  apart  from  fruit  in  any 
form,  take  fruit  only  when  in  season  and  in  a  meal  by  itself  (e.g., 
the  5  o'clock  meal). 

Beer,  wines  and  spirits  may  be  continued  by  those  who  are  in 
the  habit  of  taking  them  with  meals,  provided  they  are  found  to  help 
digestion.    They  should,  however,  be  completely  avoided  after  the 

*  In  sommer  and  in  hot  countries  many  nioe  drinks  can  be  made,  like  barley 
water,  and  flavoured  with  lemon  or  apple  peel  or  other  fruit. 

t  Those  who  cannot  digest  any  breadstufis  may  yet  be  able  to  take  vegetables 
freely  and  fruit  also  when  in  season,  and  a  diet  composed  of  several  pounds  of 
these  with  the  addition  of  two  pints  of  milk  and  3  oz.  of  curd  cheese  (equivalent 
to  2  oz.  of  ordinary  compressed  cheese)  eaten  with  them,  will  furnish  about 
1,800  gr.  of  albumen.  Each  meal  would  then  consist  of  vegetables  or  fruit 
or  both,  with  milk  or  cheese  or  both.  After  living  on  this  diet  for  some  time 
they  may  be  able  to  add  some  breadstufis,  especially  rice  and  twice-baked  bread. 
Curd  cheese  is  made  by  adding  fruit  juice  to  fresh  milk  {e.g.^  juice  of  two  lemons 
to  one  quart  of  milk)  and  straining  off  the  whey  under  pressure  in  a  cheese 
doth. 

X  Absolute  quantities  depend  on  body  weight  (see  Appendix  I). 
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diet  changes  have  been  in  operation  for  some  time  and  have  prored 
satisfactory,  for  stimulation,  like  drug  taking,  is  always  wrong, 
except  as  a  temporary  measure. 

The  same  applies  to  fruit,  which,  especially  in  a  oold  rlimmtiri, 
must  be  taken  only  when  in  season  (grown  out  of  doors,  not  forced). 
Exposure  to  cold  or  the  taking  of  fruit  out  of  season  produces  stinm- 
lation  at  the  time,  but  all  stimulation  is  wrong.  It  means  retentiaB 
of  uric  acid  and  must  lead  later  on  to  more  or  less  reonrrence  o!  the 
old  troubles.  The  diet  for  a  cold  climate  is  one  of  breadstofb,  milk, 
cheese  and  vegetables;  clothe  warmly  and  live  in  warm  houses.  Be 
strong  because  you  are  well  nourished  and  uric-acid-free,  not  I 
you  are  braced  by  cold  or  stimulated  by  fruit  or  wine  or  drugs. 
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Abbot,  Dr.  Maude  A.,  on  toxin  in  diabetes,  631. 
Abdominal  organs,  displacement  of,  406. 
Abdominal  tubercle,  incision  for,  curative  effect  of,  626. 

Aoid,  citric,  effect  on  flow  of  urine,  acidity  of  urine  and  blood  pressure,  685-687. 
Acid  fumes,  harm  done  by,  dependent  on  uric  acid  in  blood,  401. 
Acidity  of:  beer,  682. 
„        cider,  682. 
„        fruit,  682,  689. 
„        geneva  and  whisky,  695. 
„        urine,  13,  20-21,  24-25. 
„  „      curve  of,  28,  24. 

„  „      effect  on,  of  citric  acid,  685-687 ;  dyspepsia,  56 ;  fever,  26-27, 

89;  meat,  beer,  and  wine,  682,  684-685 ;  oxidation,  25,  53, 
88-89:  perspiration,  53. 
"        „  „      estimation  of,  method,  870. 

„  „      urea,  relation  to,  15,  23-25,  52,  509. 

„        wines,  682,  683-685. 
Acids :  acute  rheumatism,  733. 

„       cold  weather,  to  be  avoided  in,  178. 
„       epilepsy,  in,  298. 
„       intravenous  injection  of,  316. 
„       oxidation  and,  25,  88-89. 
„       poison,  considered  as,  175. 
„       salicylates  and,  given  concurrently,  219,  420. 
„       stomach-ache  due  to,  426. 
,,       swallowing  and  injecting,  effects  of,  316. 

„       urate :  excretion  affected  by,  51-52,  70-71, 123, 172-174,  179,  261,  302. 
„  „       solubility  affected  by,  168,  175. 

„       wasting  disease  in,  244. 
^ekermann,  Dr.,  on  the  etiologf  of  epilepsy,  296. 
.denoids :  rheumatic,  considered  as,  741. 

,,        uric  aoid  diathesis  and,  Dr.  Mackie  on,  392,  393. 
ge,  effects  of,  on  :  differences  between  gout  and  rhematism,  742. 
,;  „         formation  of  uric  acid  and  urea  per  lb.,  742. 

„  „         suicide,  310. 

„  „         uratic  arthritis,  742. 

gostini  on  the  gastric  juice  of  epilepsy,  269. 

Itken,  Dr.  Crawford,  case  of  Raynaud's  disease  with  ursemia,  467-468. 
Ibmnens :  body  weight,  relation  to,  801,  802. 

„  diet,  required  in,  798,  804-805,  807,   817-819,  820-821 ;    effects  of 

taking  too  little,  798 ;  effects  of  taking  too  much,  810-816. 
,,       «  milk  and  vegetable  v,  flesh,  884. 
,,  perspiration  and  saliva,  in,  564. 

„  physiological  allowance  of,  884,  885-886;   reason  for  not  exceed- 

ing, 885. 
,,  serum  and  diffusible,  in  urine,  significance  of,  565. 

„  urea,  relation  to,  195,  801-802. 
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Albumens :  urio  acid  excretion  and,  127. 

„  of  the  blood,  577;  excessive  difiimbility  of,  in  Bright*8di8eiie,M& 

Albuminuria :  age  influence  on,  561. 

„  blood  changes,  relation  to,  282. 

„  boys,  of,  521-662. 

„  calcium  salts,  cured  by,  218. 

,,  case  of,  677-568  ;  case  cured  by  diet,  214. 

causation  of,  218,  541,  547-549,  559 ;  by  collsemia,  543,  56UK, 
where  theories  fail,  549-550. 
,,  diet  and,  545,  561. 

,,  dyspepsia  and,  M2. 

„  epilepsy  and,  282. 

«,  functional  at  first,  542. 

„  glycosuria  and,  parallel  causation,  546,  561,  635-696, 64L 

„  headache  and,  282,  540,  541. 

,,  hetero-albuminaemia,  proportional  to,  547. 

,,  kidney  lesion,  not  proportional  to,  545,  548,  553-555. 

,,  meals  and,  551. 

„  morning  hours  and,  551. 

„  p(^t-febrile,  315,  555 ;  its  relation  to  BrighVs  diaBise,  315. 

,,  skin  diseases  and,  568-570. 

„  signs  of,  in  the  apparently  healthy,  552. 

„  urea  excretion  and,  556,  578. 

Albuminuric  retinitis,  effects  of  diet  upon,  610-611. 
Alcohol,  acid  action  of  wines  diminished  by,  691. 

acidity  of  urine,  effect  on,  689-691 ;  explanation  of,  691. 
circulation,  effect  on  the,  364 ;  Marey  on,  206. 
diabetes,  relation  to,  651. 

stimulant  action  of,  when  meat  fails,  109.  ^._ 

uric  acid,  affected  by,  not  the  abdominal  sympathetic,  S06 ;  enctaa 
of,  increased,  Professor  Vaughan  Harley  on,  689. 
Alcoholism,  diet  and,  846-848. 
„  suicide  and,  310. 

Alkalies,  action  of ,  compared  with  that  of  colchicum,  41-42. 

action  of,  proportional  to  the  uric  acid  in  blood,  318,  345-346. 
blood  and  brain,  effect  of,  on,  816. 
bromides  and,  in  epilepsy,  295. 
bronchitis,  in,  403-404. 
chronic  gout,  in,  704,  705,  706. 
diabetes,  in,  628,  654-656. 

excretion  of  water  from  the  lungs  diminished  by,  378. 
headache,  in,  effect  of  dose,  175. 
lithia  contrasted  with  the  effect  of  other,  187. 
meat-eaters  cannot  take,  with  impunity,  819,  820. 
salicylates  and,  cause  retention,  174.     «  ^ 

solvent  action  of,  on  urates,  37-38.  122,  168-169,  171-172.  n4.1TJ.» 
188, 196,  261,  732-733. 
„        value  of,  in  cold  weather,  178.  ^^ 

Alkalinity  of  blood,  38,  89;  diminished,  388  ;  increased,  388;  relation  to  ••"! 

of  urine,  38, 88-89. 
Alkaloids  in  urine,  relation  to  excretion  of  urates,  288,  365. 
Almonds,  quantity  of  albumen  in,  808. 
Almonds,  value  of,  in  diet,  885,  note. 
Alopecia,  a  post-febrile  symptom,  471. 

American  spirit  weed,  188.  .         -^ 

Ammonium :  effects  on  acidity  of  urine,  511-512,  728,  733 ;  rheumatic  iBfer.^ 
„  solubility  of  its  urate,  766. 

„  compounds,  action  of,  on  urio  acid,  850. 

„  salts,  bad  effects  in  bronchitis  of  the  young,  749. 

Amnesia,  causation  of,  250-251. 
Amyl,  nitrite  of,  reduces  blood  pressure,  356,  361. 
AnsBmia,  alkaloids  in  urine  of,  530. 

„         artificial  production  of,  152,  495-496. 
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Anssmia,  causation  of,  9,  483,  484,  485,  494,  495,  520,  580,  581-538,  539 ;  oon- 
clusion  as  to  causes,  589 ;  from  the  effects  of  urates  on  the  spleen, 
521-522 ;  shook  or  chiU  during  menstruation,  526. 
„         diagnosis  of,  583. 
„         diet,  efiect  on,  524,  584-586,  861. 
„        fevers,  of,  522. 
„         hot  climates,  of,  524. 
„         infantile,  pathology  of ,  582-588. 
„        malaria  and,  522. 
,,         menstruation  and,  525. 
„         pernicious  excess  of  uric  acid  in,  516,  581-588. 
„        relation  to,  bilious  attacks,  514. 
„  „  development  of  girls,  520,  524-526. 

„  „  dyspepsia,  185, 530. 

„  ,,  melancholia,  303. 

„  „  other  forms  of  blood  disease,  515. 

„         saliojrlates  in  treatment  of,  488-484,  585,  586. 
„        splenic,  pathology  of,  588. 
,,         summary  of  facts  oonoeming,  527. 
„         treatment  of,  428,  488-484,  584-536. 
Anderson,  the  late  Dr.  J.,  on  intraocular  tension  and  high  blood  pressure,  212 ; 

on  gout  and  diabetes,  614,  615. 
Aneurysm,  188. 
Angina,  asthma  and,  388. 
„       causation  of,  211,  619. 
„       glycosuria  and,  618-619. 
„       Mays,  Prot,  on,  619. 

„       migraine  and  epilepsy,  resemblance  to,  619. 
„       morning  hours,  why  worse  in,  279,  619. 
Animal  food,  effects  of  living  on,  156,  518,  790,  798. 
„        „      quantity  necessary  for  nutrition,  795,  797. 
„        „      uric  acid,  quantity  contained  in,  693-694,  794,  796-796. 
Antimony  in  migraine,  258,  819. 
Antipyrin,  67-68,  185,  888  ;  action  in  curing  a  uric  acid  headache,  68,  254 ;  as  a 

cardiac  depressant,  254  ;  in  epilepsy,  271. 
Anti-sclerosin,  850  note. 

Anuria,  absence  of  unemic  phenomena  in,  297. 
Aphasia  due  to  coUsemia,  251. 

„       Sir  W.  H.  Broadbent  on  its  causation,  251. 
Apoplexy,  pulmonary,  case  of  fatal,  529. 
Appendicitis,  causation  of,  413,  416,  429. 
Chinese,  rare  among,  440. 
meat  diet  and,  416. 
men,  more  common  in,  441. 
pathology  of,  415-416. 
plumbism  and,  418. 
Scotch,  was  rare  among,  416. 

surgical  treatment  of,  not  always  satisfactory,  reason  why,  440. 
treatment  of,  489-440;  by  salicylates,  428,  489. 
Apples,  value  of,  in  diet,  819,  688. 

Apsley  House,  Slough,  Bucks,  practical  instruction  in  foods  at,  805  note, 
Arabs,  diet  and  strength  of,  811. 
Argyria,  298,  420. 
Arterial  tension,  see  Pulse  tension. 

Arteries,  causation  of  atheroma  and  degeneration  of,  210. 
Arterio-sclerosis,  194,  216,  850. 

Arteriometer:   lessened  range  of  postural  variation  in  advanced  life,  194;   its 
explanation,  194. 
„  morning  and  evening  readings,  194. 

,,  posture  effects  due  to  Ipravity,  192-198. 

,,  sphygmograph  and,  similar  effects  of  postural  change  on  both, 

192-193. 


Digitized  by 


Googld 


892  INDEX 

Arteriometer  of  Dr.  Oliver,  192-194 ;  serves  to  demonstrate  the  efieets  ti  vx 

add,  194  ;  shows  that  the  higher  the  hlood  pressure  the  more  dilated  if  tb 

radial  artery,  198-194,  208. 
Arthritis  aocomjpanied  by  nephritis,  580-581. 

„      artificial  production  of,  678. 

,,      case  of,  leading  to  ursemic  convulsions  and  death,  569. 

„      causation  of,  671-672. 

„      diagnosis  of,  672,  709,  776-777. 

„      gouty,  124,  659. 

,,      influence  of  external  causes,  698. 

„      menstruation  and,  188,  514. 

,,      rheumatism  of,  659. 

,,      salicylates  and  hot  pack  produce.  Dr.  Cowen  on,  763. 

„      treatment  of,  778-785. 

„  ,,  heat  and  cold  in,  786. 

„      uric  acid  relation  to,  156-157,  520,  589,  709;  reacts  to  ooodifcioitt  te 
affect  solubility  of  turio  acid,  661. 
Arthritism,  relation  to  colitis,  432. 
Artificial  plus  excretion  of  urates,  7,  101, 104. 

„       uratic  arthritis  resembles  rheumatism,  659. 
Asparagus,  xanthine  in,  798,  829,  884. 
Aspirin,  46,  489,  779,  780. 

Asphyxia  a  cause  of  coUsmia  and  convulsions,  279,  280. 
Asthma :  acid  fumes,  action  in,  889. 

,,        antipyrin,  action  in,  888. 
bad  air  and,  888. 

„        causation  of,  184,  887-889. 

„        certain  hours  relation  to,  279,  876-877,  388. 

,,        compressed  air  in  treatment  of,  886. 
diet  and,  876-377,  388,  889,   > 

„        diuresis  following  attack  of,  877. 

„        dust  and,  387-888. 

„        dyspepsia  and,  388-884. 

„        epilepsy  and,  279,  386. 

„        gout  and,  875,  383,  384. 

„        iodides,  action  in,  388,  389,  850. 

,,        meals  and,  376. 

„        nasal  troubles  and,  386,  388,  392. 

„        phthisis  and,  884-885. 

,,        position,  effect  on,  383. 
*  „        pregnancy  and,  877. 

„        skin  diseases  and,  886. 

„        tobacco  and  lobelia,  action  in,  388. 

„        treatment  of,  889. 

uric  acid  and,  183,  874-878,  880-381,  882,  384,  401. 
Asthenia  of  coUsemia,  670. 
Atheroma,  133« 

Athletes  find  meat  bad  for  training,  and  why  ?  371,  790,  966. 
Atropine,  action  in  relieving  stomach  pain,  433. 
Atlee,  Dr.,  cases  recorded  by,  560. 

,,         on  oaffein  in  venel  dropsy,  568. 
Auditory  centre,  effects  of  coUsemia  upon,  250-251. 
Auerbaoh,  Dr.,  alkalinity  of  blood  in  camiyora,  82. 

Author's  researches  on  excretion  and  results  obtained,  15-17,  76-77,  80-81. 
Autumn  and  winter  correspond  to  evening  and  night,  80. 


Bad  temper,  beef -tea  and,  701. 

„  the  effect  of  high  blood  pressure  on  intracranial  ciroulatioii,  134. 

Balfour,  Dr.  G.  W.,  case  of  gout  cured  by  massage,  788. 
Bknks,  Dr.  A.  G.,  case  of  hsemorrhage  following  scarlet  fever,  515, 
„      Sir  W.  M.,  on  cancer  and  food,  421. 
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Banti's  disease,  631. 

Barker  Smith,  Mr.,  on  chalk  in  diabetes,  656. 

„  ,,        chloride  of  ammonium  as  a  precipitant  of  uric  acid  in 

blood,  90 ;  author's  results  with  his  process,  91-97. 
Barnard,  Mr.,  on  the  function  of  the  pericardium,  716. 
Barnes,  Dr.,  on  phthisis  and  pregnancy,  366. 

,,         „       suicide  and  menstruation,  315. 
Bastian,  Dr.,  on  amnesia,  250-251. 
Bathing,  syncope  during,  204-205. 
Batty-Shaw,  Dr.  H.,  on  blood  diseases,  515. 
Baylis  House,  Slough,  instruction  in  foods  at,  806  note, 
Becker,  Dr.,  on  salicylic  acid  in  pneumonia,  402. 
Beef,  alloxur  bases  in,  116. 
„    Englishman's,  not  a  source  of  power  or  endurance,  838. 
„    Liebig's  extract  of,  effect  on  uric  acid  excretion,  110,  111,  116. 
Beef-tea  :  anaemia,  effects  in,  506,  507. 
„         epileptic  fits,  effect  on,  290,  291. 
„         stimulant  action  of,  120. 
„         uric  acid  in,  506,  701-702,  796. 
Beer,  acidity  of,  682 ;  harmless  when  there  are  no  urates,  734. 

„    avoidance  of,  on  uric-acid-free  diet,  887-888. 
Belladonna,  action  of,  the  reverse  of  that  of  opium,  47,  317. 

„  effects  common  to  drugs  which  increase  the  excretion  of  uric  acid, 

48. 
epilepsy,  in,  272. 
„  '.:       Graves's  disease,  in,  142. 
„  pulse  and  blood  pressure,  effects  on,  47-48. 

,,  uric  acid  excretion,  effects  on,  47-48. 

Ben  Nevis  cold,  372-373. 

Beri-beri  from  deficiency  of  albuminous  foods,  802. 
Berkhart,  Dr.,  on  gouty  tophus  and  sarcoma,  420. 
Berlioz  and  Yvon,  MM.,  relation  of  uric  acid  to  urea,  18. 
Beyts,  Major  W.  G.,  on  relief  of  piles  and  pruritus,  618. 
„  „  on  the  treatment  of  pneumonia,  403. 

„  „  „  „  arthritis,  788, 786. 

Biemacki  on  the  causation  of  hysteria,  275-276. 
Bile  intoxication,  a  cause  of  bradycardia,  203. 
BiUous  attack,  383,  405,  434. 

„      headache,  258. 
Biliousness,  242,  433-434. 

Birds,  presence  of  uric  acid  in  blood  of,  519-520. 
Black,  Dr.,  on  gout  of  the  fibrous  tissues,  390,  395. 
Blaokwater  fever  :  chlorate  of  potash,  effects  and,  489. 
„  „      cirrhosis  of  liver  and,  632. 

„  „      hsemoglobinuria  and,  485-488. 

„  „      quinine  and,  487,  489,  490 ;  and  effects  of  quinine,  489-490 

action  of  quinine  in  producing,  490, 
„  „      pathology  of,  485,  490. 

Blood,  acute  rheumatism  in,  74. 
„      alkalinity  of,  38,  53,  89,  340. 
,,        „  cold  diminishes,  178. 

,,  ,,  diet,  relation  to,  38. 

„  „  fevers,  relation  to,  38,  76-77,  89. 

„  „  solubility  of  uric  acid  depends  on^  178-180,  496-497. 

„  „  time  of  greatest,  176. 

,,      circulation  of,  effects  of  uric  acid  on,  110,  161-162,  166-167. 
,,      coagulation  and  thrombosis,  528 ;  Sir  J.  Fayrer  on,  528. 
,.  „  in  lymphatic  headache,  217-218. 

,,      decimal :  age,  influence  on,  309. 
,,  „         chlorosis  in,  505-509, 534,  535. 

,,  „         colour  card  for  estimation  of,  538. 

,.  „         Curves  :  beef -tea,  caffein,  Ac,  showing  effects  of,  505,  507. 


Digitized  byLjOOQlC 


894  INDEX 

Blood,  decimal :   Ourves :   case  of  myzosdema  fed  on  thyroid,  513. 
,,  „  ,,         hour  to  hour,  501. 

,,  „  „         index  of  uric  acid  excretion,  as,  498. 

„  ,,  ,,         uric  acid  excretion,  showing  relation  to,  9,  491, 4S, 

503. 
„  ,,  diurnal  fluctuations,  503-504  ;  control  of,  508-501. 

„  „         estimation  of,  877. 

,,  ,,         examination  of,  instead  of  urine,  587-688. 

„  „         index  of  uric  acid  in  hlood,  538,  888. 

,,  ,,         menstruation,  relation  to,  153,  154. 

,,  „         method  of  obtaining,  498. 

,,  ,,         normal  conditions  in,  498,  499. 

uric  acid,  relation  to,  152.  498-500,  502-504,  534,  535. 
,.      decomposition  of,  through  fatigue,  365. 
, ,      destruction  and  the  spleen,  522 ;  and  uric  acid,  494,  534. 
,,      diet,  effect  on  the  quality  of,  399. 

„      diseases  of,  due  to  coUsemia,  133-134  ;  relationship  of,  515. 
„      epilepsy,  of,  282. 
„     gout,  in,  76.  79,  99. 
,,      granules :  drugs,  effects  on,  95,  345-346. 
,,  „         disease,  effects  on,  80. 

,,  „  index,  the  quantity  of  uric  acid  in  blood,  10,  97-98. 

,,  „  method  of  estimation,  90,  93. 

„  „  relation  to  capillary  circulation,  10-18. 

„  „  „        unc  acid  in  urine,  10,  94-95,  97. 

,,      pressure,  action  on,  of  nitrites,  71 ;  of  acids,  alkalies  and  cold,  S13. 

age  and,  236-287,  307. 
,,  „        Briflht's  disease  in,  189. 

^  , ,        capillary  reflux  and,  224-226,  326. 

„  ,,        cardiac  disorders  due  to,  201,  d59-36a 

,,        changes  in,  in  treating  chorea,  773. 
,,  „        collsemio  point,  time  of,  176. 

„  „        control  of,  276. 

,,  ,,        crimes  and,  151. 

,,  „        deep  breathing  lowers,  146,  202. 

dietand,  219,226,  227. 
,,  „        disease,  relation  to,  224, 234. 

,,  „        diuresis  of  Bright's  disease  due  to,  189. 

,,  ,,        drugs  and,  224. 

„        fits  and,  195,  296. 

„        fluids  and,  219,  249. 
„  „        Graves's  disease,  in,  189,  142-144;   as  the  cause  of  6iti«^ 

disease,  139,  140,  seq, 
,,  ,,        headache  and,  147, 257. 

,,  ,,        high:    amaurosis  of   lead   colic,  uraemia   and  edaiBpai  "^ 

273274. 
,,  ,,  ,,      arterio-sclerosis  due  to,  194. 

„  ,,  „      capillary  circulation  and,  197-198. 

„  „  „      causes  of,  213  214,  358. 

„  „      coUaemia  and,  791. 

,,  „  „      effects  of,  on  the  heart,  360 ;  on  the  lungs,  381-W- 

,,  „  „      eye  symptoms  and,  212. 

„  „  „      insomnia  and,  308.  , 

,,  „  „      mental  depression  and,  322. 

,,  ,,  „      not  due  to  contraction  of  arteries,  207. 

,,  „  „      pulse  tracings  of,  205. 

„  ,,  „      reduplication  of  first  heart  sound  and,  348-349. 

„  „        masturbation  and,  150, 151. 

„  „        menstruation,  during,  139. 

,,  ,,        mental  excitement,  delirium  and  mania,  in,  323-394. 

,,  ,,        mercury  and,  185. 

„  „        morning  and  evening  variations  in,  163. 
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Blood  pressure,  opium  and,  185  ;  aa  opium-eater's  experiences,  151. 
„        pain,  effects  on,  357,  358. 
„        posture,  effects  on,  192-194. 
,,        prominent  eye  and,.  141, 145,  146,  147. 
„        radial  diameter,  relation  to,  192. 
,,        rate  of  heart's  action  controlled  by,  163. 
„        reduction  of,  146,  249,  258. 
„        results,  286. 
„        sexual  appetite  and,  150-151. 
„        temper  and,  248 
„        temperature  and,  231,  232. 
,,        temporary  insanity  and,  151. 

uric  acid  and,  133, 159,  166, 181-183,  208-209,  213,  286-287,  877. 
„        urine,  excretion  of,  and,.  164. 
„        vascular  degeneration  and,  210,  211. 
„        weather,  relation  to,  228,  229. 
serum,  behaviour  towards  uric  acid,  171^ 

uric  acid  in,  10, 12,  19,  34,  72, 75-78, 87, 90, 92, 93-94,  97, 121-123, 152, 157 
162-163,   166-167,  176,   177-178,   181,  206,  400.  509-511,  518,  882 
measured  by  difference  in  temperature  of  mouth  and  rectum,  34 
relation  to  quantity  of  urine,  72, 87 ;  amount  dependent  on  its  solvent 
power,  121. 
„    vessels  :  diseases  of,  due  to  collsemia,  133. 
„  „        injury  to,  causing  arterio-sderosis,  194. 

„  „        mechanical  obstruction  of,  178. 

„    viscosity  of,  197. 
BoiLb  in  the  pathology  of  paraffin  cancer,  423. 
Bouchard,  M.,  on  acids  as  fermentation  products,  53. 
„  „         causation  of  rheumatism,  743. 

gout,  415. 
Bracing  climates,  372-373,  895. 
Bradycardia  :  angina,  relation  to,  204. 
„        .   causation  of,  201. 
„  fatigue  of,  203. 

„  menstruation,  of,  153. 

„  nervous  system  and,  201,  203. 

„  physiological  and  pathological  conditions  associated  with,  Prof. 

Beigel  on,  seq,  199. 
post-febrile,  200-201,  314-315. 
„  strong  and  robust,  in,  explanation  of,  201,  314-315. 

Brain  :  blood  supply  of,  effects  on,  of  acids  and  alkalies,  316. 

«       opium,  317. 
„       uric  acid,  212,  303. 
,,       fever  of  the  drama,  Mr.  Hope  Lewis  on  causation  of,  722,  seq,  ;  indica- 
tions for  salicylates  in,  724. 
„       Oddema  of  membranes  of,  217,  218. 
„       softening  of,  pathology  and  treatment,  328. 
Biaiihwaite,  Dr.,  on  salt  in  diet  as  a  cause  of  cancer,  422. 
Biass-workers'  ague,  413. 

Brazil,  Dr.,  on  appendicitis  cured  by  salicylates,  428. 
Breads,  xanthin  in  wholemeal  and  brown,  884. 
Bread-stuffs,  classes  of,  805. 

„  method  of  eating,  to  avoid  dyspepsia,  809. 

„  xanthin  in,  803,  804,  829. 

Breathing  exercises  tend  to  reduce  high  blood  pressure  and  obesity,  146. 
Bn^f  8  disease  :  albumens,  diffusible  in  blood  of,  555. 
alkalies,  value  of,  in,  177. 
alkalinity  of  blood  in,  131. 
arterial  degeneration  in,  210. 
blood  decimal  in,  589  ;  effect  of  drugs  on,  581-582. 

,,     pressure  in,  362. 
bradycardia  and,  593-594. 
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Bright'B  disease :  oaloium  salts  in,  218. 

oases  of,  667,  674,  seq,  694,  696  ;  cured,  677,  578,  579-58a 
696,  699 ;  where  drugs  failed,  583.  588. 
,,  causation  of,  644  ;  due  to  poisoned  blood,  354,  515. 

,,  chronic  bronchitis  and,  882. 

clothing  and  climate  and,  605-606. 
„  oolchicum,  produced  by,  42. 

,,  collffimia,  relation  to,  183,  195. 

defective  combustion,  a  name  for,  585-586,  600,  605,  eW.fli- 

613. 
diet  and,  696-698,  608,  604. 
,,  diuresis  of,  diurnal  variations  in,  27. 

dyspepsia  and,  542 ;  Dr.  Tirard  on,  642. 
etiology  of,  644,  662.663. 
„  exercise  and,  604. 

fevers  and,  667.  593-694,  601-602. 
„  head  pain  of,  relieved  by  lumbar  puncture,  574. 

„  headache  as  a  guide  in  treatment,  618. 

„  heart  failure  in,  354,  686,  686-687,  593, 

„  increase  of,  421. 

„  Labadie-Lagrane,  Dr.,  on,  645. 

„  Mahomed,  late  Dr.,  on  644  :  pre-albuminuric  stage  of,  M4. 

„  meat  eating  and  tea  drinking,  due  to,  604. 

migraine  and,  264-265,  540,  600-601,  612-613. 
„  pre-albuminuric  stages  of,  644. 

„  pregnancy  and,  587-689. 

„  prevention  of,  612. 

„  previous  vmtings  of  author  on,  644, 

,,  prognosis  of,  607. 

„  pulse  of,  190-191. 

,,  purpura  and,  472. 

Semmola,  late  Prof.,  on,  644-645. 
„  skin  troubles  in,  401,  472. 

,,  suicide  and,  312,  315. 

„  thirst  not  felt  in,  190. 

,,  theoretical  connections  and  explanation,  600-601. 

,,  thrombosis  and,  628. 

, ,  treatment  of,  600,  607  ;  by  diuretics,  609-610 ;  their  nil  aedoa, 

609-610 ;  by  mercury  and  salioylatee,  607-609. 
„  uric  acid  in  blood  in,  628. 

„  urine,  excretion  of  in,  189. 

Broadbent,  Sir  W.  H.,  on  aphasia,  261. 

„    capiUary  circulation  and  blood  pressure,  198. 
„  causation  of  epilepsy,  272,  273. 
„   dilatation  of  heart,  205,  353. 
„   insomnia  and  high  tension,  303. 
„  mental  depression  and  melancholia,  196,  901 
„  pulse  of  menstruation,  246,  315. 
n   ursemic  convulsions,  195. 
Brooa,  Prof.  Auguste,  on  flesh  diet  and  appendicitis,  416. 
Bromides  and  alkalies  in  epilepsy,  271,  295. 
Bronchi,  gout  of,  132, 390. 

„  ,,      causation  and  cure,  811,  813-816. 

„  „      excretion  of  uric  acid  before  and  after,  811,  813-816. 

M  M      gout  of  intestines  alternating  with,  815. 

,,  ,,      symptoms  of,  814. 

Bronchitis,  alkalies  in,  403-404. 

,,  asthma,  catarrh  and,  374. 

,,  causation  of,  381-382. 

„  chronic,  as  a  factor  in  precipitation  of  glycosuria  or  diabetes,  661 

,,  common  cold  and,  374. 

„  milk  diet  in,  394,  396. 
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Bronohitis,  treatment  by  salicylates,  898, 401-408 ;  by  tar  and  similar  drugs,  188. 

„  urio  aoid  solvents,  relieved  by,  401. 

Bronzed  diabetes,  causation  of,  681.    - 

„  „        cause  of  pigmentation  in,  681. 

Brooks,  Dr.,  on  salicylates  in  diabetes,  647. 
Brown  bread,  xanthin  in,  829,  884. 
Browne,  Sir  J.  Orichton,  on  dreamy  mental  states,  migraine  and  epilepsy,  292. 

„      Dr.  Sinclair,  on  effects  of  meat  eating,  861. 
Bruce,  Dr.,  on  collsemia  and  acuteness  of  vision,  222-223. 
Brunton,  Sir  T.  Lauder,  on  action  of,  digitalis,  165 :  erytbrophlioum,  165. 

,,  „  ,,   blood  pressure  and  excretion  of  urine,  165. 

„  ,,  ,,   causation  of  Graves's  disease,  141 ;  headache,  247. 

„  „  „  intra-ocular  tension  and  high  blood  pressure,  212. 

,,  „  ,,  kidney  circulation,  165. 

,,  „  „  large  spleen  and  urate  calculi,  49. 

„  „  „  oxalates,  production  of,  529-530. 

„  „  *,,  rheumatism  and  endocarditis,  750,  751. 

Brush,  Dr.,  on  arterio-sderosis,  194. 
Buck,  Mr.  A.  H.,  on  urea  in  tuberculosis^  898. 

Buckler,  Dr. ,  on  **  rheumatic  leucoinitis,*'  890 ;  its  relief  by  salicylates,  898 ; 
cases  where  salicylates  may  fail  and  author's  explanation  of,  895 ;  on  sali- 
cylates, 420. 
Burmah,  Lower,  diet  in,  807-808. 
Burnett,  Dr.,  on  melancholia,  803. 
Butter  in  diet,  806. 
Buzzard,  Dr.,  on  vertigo,  250,  251. 

CflBoal  concretions,  causation  of,  481. 

CsBcum,  structural  changes  in  region  of,  due  to  meat  diet,  416-417. 

Caffein  affects  the  blood  like  uric  acid,  114. 

„      cardiac  stimulant,  as,  184. 

„      chemical  composition,  104,  114. 

,,      equivalent  to  uric  acid,  506. 

„      headache,  should  not  be  used  in,  798. 

,,      renal  dropsy,  action  on,  568.  « 

,,      swallowing,  effect  of,  112,  114. 

,,      xanthin  group,  a  member  of,  114. 
Cairo,  diet  and  disease  in,  422,  861. 
Calcium  chloride  in  Graves'  disease,  189 ;  treatment  of  skin  troubles,  477. 

„      -  diabetes,  a  cure  for,  656. 

„        solubility  of  its  urate,  59. 

„        water  in  (Dr,  G.  Thin),  a  cause  of  gout,  60. 

„        salts,  uric  acid  diseases  cured  by,  216-218. 
Calculus,  causation  of,  49, 128,  244,  853. 

India,  in  :  diet,  relation  to,  865-858. 

„  „  Freyer,  Mr.,  on,  855. 

,,  ,,  Homestead,  Surgeon-Major  T.,  on,  858. 

Roberts,  Captain,  on,  854,  855,  856. 

,,        prevention  of,  854. 

,,        ratio  of  women  to  men,  857. 

„        relation  to  gout,  244,  857 ;  rice  eating,  854, 856 ;  wheat  eating,  854,  856 

„        treatment  of,  854. 
Caley,  Dr.  H.  A.,  on  colitis  and  arthritic  symptoms,  432. 
Calomel,  action  of,  317-318. 

,,      arterial  tension,  effect  on,  198. 

,,      asthma  in,  889. 

,,      cold,  use  in,  395, 

„      diabetes,  in,  644-647. 

,,      epilepsy  in,  297. 

,,      excretion  of  urates,  effects  in,  65,  336. 

„      gout  of  intestines,  a  cause  of,  411. 
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Calomel,  headache,  duriDg  attacks  of,  269. 

,,      insomnia,  in,  308. 
Cancer  a  disease  of  the  vigorous,  422. 

causation  of,  Sir  W.  Macgregor  on,  424. 

food  and.  420-422,  424  ;  Mr.  Roger  Williams  on,  420,  423 ;  Sir  W.  H. 

Banks  on,  421,  422 ;  Sir  W.  MacGregor  on,  422. 
gout  and,  428. 
headache,  relation  to,  255. 

'*  highest  on  record  *'  death-rate  and  its  associations,  420. 
increase  of,  424,  425. 
intestinal  tract,  in,  425. 
local  irritation  and,  422-426. 
men,  more  prevalent  among,  421,  425 ;  men  and  women,  poioU  d 

incidence  in,  425-426. 
occupations  and,  421. 

paraffin.  Dr.  B.  Kirk  on,  423.  • 

potatoes  a  preventative  of,  421,  422. 
salt  a  factor  in  causation,  422 ;  Dr.  Braithwaite  on,  422. 
treatment,  suggestions  for,  424-425. 
uric  acid  and,  423-426. 
Cannabis  indica,  blood  pressure  lowered  by,  188-189. 
melancholia  value  in,  188. 
menorrhagia,  in,  188-189. 
migraine,  cured  by,  188. 
stimulant  action  of,  188-189. 
uric  acid,  action  on,  101-188. 
Capillaries,  obstruction  of,  asthma  caused  by,  388-389. 

„  „  coUsemia,  by,  167-168  ;  effects  of  cold  and  he»t  ot 

174,  175. 
,,  «     ,,  drugs  no  direct  relation  to,  197. 

,,  ,,  mechanism  of  production,  166,  169, 178. 

,,  ,,  results  of,  159. 

,,  ,,  varies  as  uric  acid  in  blood,  130-131, 133, 165, 19TU8. 

Capillaiy  circulation,  diet  effects  on,  227. 

drugs,  effects  of,  157-158,  227-229,  230. 
,•  ,,  gout  and,  198. 

,,  „  measurement  of,  author's  attempts,  222,  seq.;  inikuiMd 

for,  228,  note, 
morning  and  evening,  163,  223-224,  225,  227. 
„  ,,  rate  of,  a  measure  of  uric  acid  in  blood,  197. 

,,  ,,  Baynaud's  observations  on,  223. 

,,  ,,  temperature  effects  on,  226, 231. 

,,  ,,  weather  effects  on,  228, 229. 

,,        dynamometer,  where  obtained  and  how  to  use,  881-832. 
,,        reflux,  causes  quickening,  235. 
,,  „      children,  in,  227,  234. 

„  ,,      constant  relation  to  blood  pressure,  224,  225,  226, 881. 

,,  ,,      dyspnoea,  in,  234. 

,,      fever  in,  232,  234. 
,,  „      heart  failure,  of,  204. 

,,  ,,      index  of— circulation  of  the  body,  236;  nutrition  *^  ^ 

bustion,  570-571;  uric  acid  in  blood,  667,  877,  8a» 
uric  acid  fluctuations,  538.  ^ 

,,  ,,      measurement  of,  in  Bright's  disease,  594 ;  importance  d,  f^ 

„  „      rate  of,  223-224. 

„  ,,      shock  in,  370. 

,,  ,,      slow,  combined  with  high  and  low  blood  pressure,  336. 

Carbohydrates,  defective  combustion  not  due  to,  637. 
Carbuncle,  pathology  of,  399. 
Carcinoma,  chronic  collsemia  due  to,  244. 

,,         chronic    irritation    by  uric  acid  and,  420 ;    Mr.  D'Arcy  Po*^ 
writings  on,  420. 
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Cardiac  muscle,  effect  of  diuretin  on,  183. 

Carnivora,  alkalinity  of  blood  in,  82  ;  chloroform  effects  on,  361. 

Carotid,  compression  of,  in  convulsions,  297. 

„  ,,  in  headache,  249. 

Cashew  nuts,  xanthin  in,  884. 

Cataractous  lenses,  do  they  contain  uric  acid,  80.  ,^ 

Catarrh,  asthma,  bronchitis  and,  874. 
chlorides  and  iodides,  of,  401. 
coUsemia  and,  374-375,  423. 
contagious  disease  and,  causation  of,  133,  874 ;  effects  of  salicylates  in 

producing  immunity,  400. 
etiology  of,  401-402. 
intestinal,  408-409. 

liability  to  its  indirect  evil  effects,  398-899. 
liquorice  in,  188. 
menstruation  and,  138. 
Catarrhal  inflammation  of  fibrous  tissues.  Dr.  Buckler  on  the  characteristics  of, 

895. 
Cathlineau,  M.,  on  urea  fluctuations,  275. 
Caton,  Dr.  B.,  on  the  treatment  of  endocarditis,  781;  Dr.  Fisher's  criticism  of, 

756. 
Cerebral  degenerations,  133. 

„      hsemorrhage,  183,  808-309,  611;  increase  of,  421;  treatment,  800,  611- 
612. 
Chambers,  the  late  Dr.  King,  on  vascular  tension,  213 ;  epilepsy,  270. 
Chapman,  Dr. ,  on  causation  of  cardiac  irregularities,  206. 
Charcot  on  epilepsy  and  migraine,  279,  note, 

Charles,  the  late  Dr.  Cranstoun,  on  intermittent  albuminuria,  564. 
Charles,  Dr.  J.  B.,  on  enteric  fever,  278. 
Cheadle,  Dr.,  on  liability  of  girls  to  rheumatism,  520,  720. 
Cheese,  curd,  887,  note, 

„      value  of,  in  diet,  885  and  note. 
Chilblains,  calcium  salts  in,  216-217. 
Child,  relation  of  surface  to  bulk  in,  743. 
Chinese,  appendicitis  rare  among,  440. 

„      food  and  strength  of,  441,  808,  838. 
,,      Immunity  from  chloroform  syncope  among,  864. 
,,      urine  used  medicinally  by,  120. 
Chlorides,  52,  271,  567-568. 

Chloroform,  anaesthetic,  contraindications  to  use  as,  369. 
,,  blood  pressure,  effect  on,  855. 

,,  parturition,  safe  in,  868. 

,,  post-partum,  dangerous,  368 ;  Dr.  Bush  ton  Parker  on,  863. 

,,  syncope,  354-356. 

,,  „       alkaloids   in   urine    and,    Prof.    Pochl   and    Sir   Lauder 

Brunton  on,  864. 
„  ,,       fatal  cases  of,  357. 

,,  ,,       frequency  in  Edinburgh,  India  and  liondon,  864. 

Kirk,  Dr.,  on,  355-356,564. 
,,  ,,       nitrites  produce  similar  effbcts,  861-362. 

,,  ,,       Wilson,  Dr.,  on,  356;  author's  explanation  of  one  of  his 

cases,  858. 
,,  why  followed  by  syncope,  854-355. 

Chlorosis,  blood  decimal  curves  in,  505,  507,  509,  610,  535. 
, ,        case  after  a  year  on  diet,  536'587. 
, ,        causation  of,  516-520. 

diet;  cured  by,  534-536. 
,,        dyspepsia  and  bilious  attacks,  relation  to,  514,  526. 
,,        increase  of,  and  reason  of,  527-528. 
,,        iodide  of  mercury,  cured  by,  510. 
,,        iron,  beef -tea  and  alkalies,  effect  on,  505,  506. 
,,  ,,        ,,        ,,     caffein  „        507. 
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Chlorosis,  treatment  of,  684-586. 

,,        uric  acid,  effects  on,  509. 
Chocolate,  xanthin  in,  884. 
Chorea :  blood  pressure,  relation  to,  772,  778. 
„        cardiac  failure  with,  772-778. 
,,        Churton,  Dr.,  on,  774. 
,,        collsemia  may  be  a  result  of,  188,':[464,  770 ;  case  to  illuitEate  i 

to  weakness  of  heart,  772-778. 
,,        drugs,  effects  in,  769-770. 
„        etiology  of,  776. 
„        formic  acid  in  treatment  of,  817. 
,,   '    girls,  more  frequent  in,  reason,  464,  771. 
,,        Handford,  Dr.,  on,  769. 

, ,        Eirkes,  Dr.,  theory  of  causation,  770 ;  as  modified  by  the  author,  TTO-TTL 
,,        migraine  parallel  with,  278,  769. 
,,        rheumatism,  relation  to,  768-769,  774. 
,,        salicylates,  action  in,  770. 

„        shock  and  fatigue,  relation  to,  778 :  case  of,  774-776. 
„        Stuiges,  the  late  Dr.,  on,  769. 
Cider,  acidity  of,  682 ;  effects  on  acidity  of  urine,  682. 

„    arthritis  relieved  by,  688. 
Cinchona,  rheumatism  produced  by,  51. 
Circulation,  cerebral  function  and,  117. 

brain,  and  high  arterial  tension,  184,  247  ;  effect  of  dmgB  od,  358^ 
conditions  allowing  of  subnormal  blood  pressure,  328. 
lungs,  in,  881. 
mercury,  effect  on,  216. 
migraine  and,  207. 

prominent  eve  and  obstruction  of,  146. 
relation  to  time  of  life,  286-288. 

urates  in  the  blood  and,  10,  188,  187,  168,  167,  206-207, 206-908. 
Cirrhosis,  182,  617,  682. 
Clark,  the  late  Sir  Andrew,  on  arthritic  heemoptysis,  1209 ;  phthisis  and  ptf. 

884,  885,  894. 
Climate,  diet  and,  888. 
,,        migraine  and,  196. 
,,        suicide  and,  809. 
,,        uric  acid  precipitation  and,  605-606. 
Clothing,  820. 

Clouston,  Dr.,  on  meat  craving  in  children,  868. 
Cocaine,  abuse  of,  how  contracted,  818. 

action  of,  68,  64,  818 ;  resembles  that  of  morphine,  63-64. 
curves  showing  effects  on  uric  acid,  62. 
fatigue  prevented  by,  829,  881. 
gout  of  the  intestines  and,  411,  413. 
stimulant  when  meat  fails,  109. 
Cocoa,  stimulant  action  of,  120. 

.,     xanthin  in,  884. 
Codelna  in  diabetes,  655. 
Coffee,  xanthin  in,  884.  * 

Colchicum  as  a  uric  acid  solvent,  89-48. 

Cold,  a  common  causation  of,  872-874,  881-882,  898 ;  eSeot  of  a  pugs  oo,  S7S; 
treatment  of,  895. 
„    antagonised  by  low  diet,  606. 
„    arthritis  due  to,  181,  606,  774,  786-787. 
,,    bracing  climates  and,  872-878. 
„    Ben  Nevis  and,  872-878. 
,,    collsBmia  and,  177. 
,,    effects  of,  694. 

,,    exposure  to,  dangers  of,  858,  859. 
, ,    morning  bath  and  afternoon  depression,  804. 
Colic :  abdominal,  recurrence  of,  in  women,  156. 
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Colio :  patholc^  of,  430. 
„      produotion  of,  by  copper,  412-418. 
„  „  „      lead,  66-67, 410, 412-413. 

„  „  „      mercury,  66, 410. 

I,  „  „      zinc,  68, 410, 412-413. 

„      treatment  by  salicylates,  411-412,  438-439. 
OoUtis,  causation  of,  412-413,  428,  429,  432. 
OoUsemia :  alkalinity  of  joints,  effects  on,  742. 

„        ansBmia  and,  482-483. 

,,        artificial  glycosuria  in  lead  colic  and,  680. 

„  „        production  of,  87-88,  124-125. 

,,        auditory  centre,  effects  on,  260-261.  < 

,,        arteries,  effects  on  nutrition  and  structure  of,  210. 

,,        bradycardia  and,  199  seq. 

,,        Bright's  disease,  effects  m,  190. 

,,        capillaries,  effects  on,  122,  130-181, 197. 

,,        causation  of  infectious  diseases  and,  373-874. 

,,        characteristics  of,  134. 

,,        chorea  due  to,  141. 

„        circulation,  effects  on,  122,  131,  197,  207. 

„        collsBmic  point,  and  the,  168,  176,  260-261,  280. 

,,        congestion  of  liver  due  to,  616-617,  631. 

,,        contagious  disease  favours  the  onset  of,  899. 

„        definition  of,  28  note,  167. 

,,        diabetes,  in  causation  of,  661-663. 

„        diet,  effect  on,  194. 

,,        digestive  disturbances  and,  202. 

,,        diseases  subsidiary  to,  133-134,  669. 

,,  „  „  „   distinguished  from  organic  diseases,  840-841. 

„        dyspepsia  and,  383,  407. 

„        epilepsy  and,  196,  296. 

„        exercise  and,  36. 

„        fevers  and,  314. 

,,        fiuctuations  in,  307-809. 

,,        gall  stones,  relation  to,  441. 

„        malaria,  produced  by,  632. 

,,        measured  by  temperatures  in  mouth  and  rectum,  34. 

„        mental  depression  and,  314. 

„        obesity  and,  836. 

„        paralysis,  case  of,  due  to,  661-664. 
nhvsioloffical    194 

„        piles  and  pruritis  ani  due  to,  617. 

„        post-febrile,  314,  364. 

„        post-puerperal,  463. 

„        precipitation  by  cold,  168, 177. 

„        production  of,  122. 

„        prominent  eye  an  index  to,  148 

„        Baynaud's  disease  and,  461,  464. 

„        solubility  and  introduction,  a  matter  of,  122. 

„        solution  of,  by  increasing  alkalinity,  168-169,  170,  177 ;  rising  tem- 
perature, 174, 176. 

„        stasis  and  thrombosis  due  to,  629. 

„        suicide  and,  806-306. 

,,        syncope  and  angina  due  to,  204-206,  211. 

„        toxicity  of  urine  and,  366. 

„        urea  and,  160. 

„        uric  acid  in  urine,  corresponds  with  excess   of,   121 ;    except   in 
nephritis,  121-122. 

,,        urioacidsemia,  synonymous  with,  846. 
Oolloid  uric  acid,  see  Uric  acid  in  colloid  form. 
Golon,  catarrh  of,  Dr.  T.  S.  Wilson  on,  430-431. 
Cknnbustion,  failure  of,  600,  603-604 ;  due  to  oollsemia,  600 ;  in  lead  colic,  630. 
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Combustion,  heart  muscle,  relation  to,  638. 

„  how  to  test,  195,  636. 

„  microbic  diseases  and,  604. 

„  urea  and,  635,  636. 

Complexion,  clearing  of,  on  uric-acid-free  diet,  531. 
Conception  rate  and  uric  acid,  152. 
Constipation  and  diet,  808-809. 

Control  of  uric  acid  inevitably  controls  disease,  790,  824. 
Convulsions :  bottle-fed  infants,  of,  297. 

„  causation,  279-280. 

„  ooUsemia  and,  133. 

„  headache  and,  280. 

„  morphine  in,  300. 

„  puerperal,  195. 

„  ursemic,  195. 

Cooling  tub  water  prevents  salivation  by  mercury,  609. 
Copaiba,  how  it  causes  diuresis,  100-101,  188 ;  other  drugs  which  set  in  tbi 

same  way,  101, 188. 
Cordite,  action  of,  71-72. 
Corsets,  special  form  for  reducing  obesity,  146. 
Cowen,  Dr.,  on  arthritis  produced  by  salicylates  and  hot  pack,  768. 
Craig,  Dr.  M.,  on  blood  pressure  in  the  insane,  323. 
Cramps,  133,  135. 

Croftan,  A.  C.,  on  pigmentation  in  diabetes,  631. 
Crosse,  the  late  Dr.  W.  H.,  on  "  blaokwater  fever,*'  486. 
Cullen,  his  observations  the  best  guide  in  treatment,  832 ;  quoted  by  Sr  i- 

Garrod  in  reference  to  effects  of  diet  and  labour  in  gout,  521,  695. 
'*  Curare  diabetes'*  parallel  with  uric  acid  diabetes,  621. 
Curd  cheese,  887,  note. 
Cyanosis  of  intestinal  origin,  531. 


Daily  fluctuations  of  blood  decimal  curves.  Dr.  Edgecombe  on,  508,  5(M^; 

author's  results,  504 ;  can  be  controlled,  604 ;  due  to  uric  aoid,  50i  SA* 

effects  of  exercise  on,  504.  • 
Davies,  Dr.,  on  drugs  in  skin  diseases,  471. 
Dawson,  Dr.  W.  B.,  on  glycosuria  and  insanity,  308. 
Day  terrors  in  children,  293 ;  relation  to  epilepsy,  insanity  and  hyslana,^' 

dyspepsia,  293. 
De  Quincey  on  opium  in  phthisis,  398. 
*<  Dead  hand,**  133,  460. 
Deep  breathing,  palpitation  relieved  by,  202. 
Dehrium,  causation  of,  199  ;  relation  to  blood  pressure,  322-324. 
Dengue,  myalgic  pains  of,  their  relation  to  exercise,  720-721. 
Dent,  Mr.  H.  C,  on  migraine  and  climate,  196. 
t)ermatitis,  case  of,  568-569. 

Dermimeter,  606.  ^^ 

Development  of  boys  and  girls,  curve  of,  517 ;  effect  on  formation  and  eiiwW 

of  uric  acid,  521. 
Dewey,  Dr.,  author*s  results  with  his  treatment,  821-822  ;  author's  modillfl^ 
of  his  treatment  and  its  use,  823 ;  on  starvation  by  overfeeding,  v: 
work  on  diet,  821. 
Diabetes :  Bright*s  disease  and,  parallelism  between,  620,  652-653. 

,,         bronzed,  causation  of,  631. 

„         cures  by  chalk,  recorded,  656 ;  restricted  diet,  657. 

,,         degenerations  associated  with,  210.  * 

„         high  blood  pressure  in,  case  of,  618-619,  620;  theoretical  oofmactioss, 
617. 

„         mellitus  alternates  with  gout,  614-615,  616,  652.  ^. 

„  „        cases  of,  637-642 ;  severe,  640,  644-647 ;  case  treated  Pf»- 

cylates  and  diet,  649-650. 

„  „        causation  of,  632,  651-653. 
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.  Diabetes :  mellitos  coma  of,  648,  654. 
diet  in,  667,  668. 
„        effects  in,  of  acids,  621-622. 
,,  „  „         alcohol,  667. 

„  „  „         alkalies,  628, 654-656. 

,,  ,,  „         antipyrin,  623. 

,,  ,,  „         exercise,  656.  m 

„  „  „         fevers,  624625.  » 

„  „  „         lactic  acid,  750. 

„  „  „         opium,  623. 

„  „  „         salicylates,  622-623, 647. 

„  „  „         surgical  operations,  624, 625. 

„  „  „         water  containing  sulphates,  622, 623. 

„  ,,        injury  and  shock  in  relation  to,  651. 

,,  ,,        liver  conditions  in,  615,  616. 

,,  ,,        menstruation  and,  621. 

,,  ,,        mental  anxiety  and,  651. 

,,  ,,        migraine  as  the  final  ending  of,  647-648,  652-653. 

,,  ,,        motoring  and  railway  travelling  in  relation  to,  651-652. 

,,  ,,        pregnancy  in  relation  to,  640-641. 

,,  ,,        prevalence  of,  increased,  650-651,  667-658. 

,,  ,,        rheumatism  and,  621-622. 

salicylates  in  treatment  of,  637-647,  654,  655. 
,,        sugar  and  urea,  relation  between,  638,  685. 
treatment  of,  632-633,  658,  656. 
,,         possibility  of  a  uric-acid-free  diet  for,  654-655. 
,,        uranium  nitrate  in,  action  of,  656 ;  Dr.  S.  West  on,  666. 
what  we  have  to  do,  654,  655,  658. 
Diarrhoea  in  children,  bronchitis  and,  374. 
„        collapse  after,  491. 
„        diet  treatment  of,  408. 
Dickinson,  Dr.  Lee,  case  of  hsemoglobinuria  following  muscular  exercise,  852. 
Diet :  albumen,  necessary,  how  to  obtain  on  a  uric-acid-free  diet,  885. 

albumens  in,  amount  necessary,  801-802,  804-805,  807,  817-819,  820-821. 

alcoholism  and,  846-848. 

alteration  of,  scheme  for,  887. 

animals,  in,  effects  of,  81. 

Apsley  House  for  practical  instruction  in,  805,  note, 

asthma,  in,  889. 

author,  experiences  of,  869-870,  797-800;   particulars  of  diet  used  by, 
801  seq, 

Baylies  House  for  practical  instruction  in,  805,  note, 

blood,  effects  on,  534,  535,  799,  823,  824. 

bread-stuffs,  804,  805. 

cancer  and,  420-422,  424. 

chlorosis,  a  cure  for,  584-585. 

chronic  arthritis,  in,  784. 

collsemic  paralysis,  case  of,  cured  by,  561-564. 

convulsions,  in,  195. 

Cullen's  observations  on,  695. 

Dewey,  Dr. ,  system  of,  821-824. 

difficulties  with,  and  their  cause,  817-818. 

diabetes,  in,  657,  658. 

endurance  and,  869-370. 

errors  in,  effects  of,  820-821. 

England,  in,  696. 

English  and  native  armies  in  India,  effects  on,  836-838. 

epilepsy,  in,  270-271,  289-292,  298. 

fatigue  and,  387-339. 

Germany,  in,  696. 

gout,  effects  in,  author's  experiences,  697. 

great  variety  in,  805. 
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'  Diet :  happiness  and  enjoyment  of  life,  effects  on,  841,  842. 
,,      hay  fever,  in,  387. 

„      headache,  in,  242,  248,  256,  257,  277,  534-535. 
„      how  to  alter,  838-834,  836. 
„      Indian  native  soldier,  of,  855,  856. 
„      Lower  Burmah,  in,  807-808. 
I    „      malaria,  in,  492,  493-494. 

,,     nK>rals  of  the  young,  effects  on,  150-151,  842. 

,,      ordinary,  and  excretion  of  uric  acid,  698-^4. 

,,     pulse  and  hlood  pressure,  effects  on,  219,  611-612,  799. 

„      suicide  and,  809,  312,  313. 

„     thyroid  enlargement  and,  142. 

,,      tinned  foods  and  cancer,  422-423. 

,,      training  in,  371.      , 

,,      treatment,  object  of,  156,  790,  794. 

„      underfeeding,  danger  of,  818. 

„     urate  excretion,  effects  on,  107-108,  227,  825-826,  827,  828,  830 ;  eaaataa 

conclusions  regarding,  830-831. 
,,     uric  acid  containing  foods,  list  of,  884.- 

„     uric-acid-free,  134 ;  suggestion  for,  884-886  ;  uric-acid-free,  leenlts  (^  31S- 
319 ;  table  of  food  values,  803,  885. 
Digestion  at  a  standstill  in  the  uric  acid  headache,  405. 
Digestive  disturbance,  collsemic  diseases  associated  with,  202. 
Digitalis :  action  parsdlel  to  that  of  uric  acid,  165. 
„         brachycardia  due  to  intoxication  by,  203. 
„         delirium  produced  by,  in  the  senile,  199. 
„         epilepsy  in,  272. 

„         mental  depression  with  high  blood  pressure,  in,  320. 
„         urine,  effect  on  flow  of,  465*466. 
Dilatation  of  the  stomach,  a  point  in  its  pathology,  405  ;  relation  to  *v>n«i»w 

405. 
Dinner,  effects  on  headache,  107. 
Discharging  sores  act  as  natural  setons,  253. 

Disease  incidence  on  English  and  native  armies  in  India,  836-838. 
Distaste  for  fluids  when  water  is  being  retained  in  the  blood  by  oollsemia,  38. 
Diuresis,  blood  pressure  and,  189. 

drugs  causing :  alkalies,  183. 
,,  cocaine,  63. 

,,  copaiba,  100-101,  188. 

„  digitalis,  165. 

,,  diuretin,  183. 

,,  erythrophlceum,  165. 

,,  iodides,  99. 

lithia,  186,  187. 
,,  mercury,  65. 

,,  opium,  60,  64. 

,,  resinous  substances,  188. 

„  sheep's  thyroid,  114,  115. 

salicylates,  44,  118,  188. 
following  asthma,  377. 
,,        epilepsv,  265. 
,,        headache,  240. 
,,        hysteria,  275. 
,,        Raynaud's  disease,  465. 
•  relation  to  fever,  567,  570. 

retention  of  uric  acid  and,  are  proportional,  345,  510  61L 
Diuretics,  mode  of  action,  132,  164,  318,  609.  *         ' 

Diuretin,  action  of,  due  to  the  salicylate  element,  not  to  theobromine  18$. 
Dockrell,  Dr.  Morgan,  on  tobacco  smoking  in  alopecia  senilis,  319       ' 
Dog,  alkalinity  of  blood,  81. 
,,    urates  in  blood  and  organs,  81. 
,,    uric  acid  excretion  of,  effects  on,  of  hyposulphite  of  aoda,  81  122. 
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Dog,  nrio  add  ezoretion  of,  efiects  on,  meat,  81. 

,,  ,,  ,,  ,,     salicylate  of  soda,  83. 

Dogs,  excretion  in,  effects  of  diet  on,  81 ;  of  drugs,  81-82. 

„     uric  acid  formation  in,  81-82. 
Dreamy  mental  states,  migraine  and  epilepsy.  Sir  J.  Grichton-Browne  on,  283. 
Drewitt,  Dr.  D.,  on  setons  in  migraine  and  epilepsy,  252. 
Dried  fruits,  albumen  in,  803. 

Dropsy,  causation  of,  198,  570  ;  due  to  heart  failure,  571. 
„       chronic  Bright's  disease,  reason  of  absence  in,  570. 
„       drugs,  removed  by,  567,  610. 
„        fever,  effect  in  removing,  667,  668. 

„       physiological  conditions,  a  mere  exaggeration  of,  644,  671. 
„       renal,  action  of  caffein  in,  668. 
„        slow  absorption  of  water  from  the  tissues  and,  670. 
„        treatment  of,  610.  ^ 

Drugs,  action  of,  due  to  their  effects  on  uric  acid,  167-168. 
„     animals,  effects  in,  81-82. 
„     hypothetical   action    on  vessels   and  nerve  centres,    117 ;    the   renal 

epithelium,  118. 
,,     injection  of,  316. 

„     non-absorption  of,  in  epileptic  fits,  287  ;  and  in  headache,  288. 
„     suicide  and,  312. 

,,     urate  excretion,  that  diminish,  69 ;  that  increase,  37,  849-861. 
Drummond,  Dr.  David,  on  neurotic  symptoms  of  uricacidsmia  in  the  young,  840. 
Drysdale,  Dr.  G.  R.,  on  tobacco  smoking,  319. 
Duckworth,  Sir  Dyce,  on  gout  and  rheumatoid  arthritis,  384 ;  on  gout,  410, 

414,  417. 
Dukes,  Dr.,  argmnents  as  to  causation  of  albuminuria,  660,  561. 
„  cases  of  albuminuria,  649,  650,  561. 

,,  fatal  fatigue,  362. 

Dumat.  Dr.  Aylmer,  on  the  myalgio  pains  of  dengue,  720-721. 
Dunn,  Dr.  J.,  on  hay  fever,  387. 
Dysentery,  diet  treatment  of,  441. 

r^rsmenorrhoea,  connection  with  blood  pressure  and  uric  acid,  274  ;  with  rheu- 
matoid joints,  720. 
Dyspepsia,  alkalinity  of  blood  in,  131. 

anaemia  and,  631 :  pernicious,  526,  630. 
arthritis  and,  671. 
asthma  and,  383-384. 
avoidance  of  on  uric-acid-free  diet,  809. 
causation  of,  406-407. 
chlorosis  and  pernicious  anaemia  and,  626. 
colchicum,  due  to,  41. 

collaemia  and,  66, 134,  207,  405-407,  526,  862-863. 
diagnosis  of,  due  to  collsemia,  434. 
diseases  related  to,  66,  405,  526. 
effects  of,  405. 
epilepsy  and,  383. 

gout,  of,  671 ;  gout  of  intestines  and,  410. 
headache  and,  103,  383,  406. 
intestinal  irritation  and,  66. 
menstruation  and,  138, 139. 
mercury,  action  in,  409. 
treatment  of,  434,  438. 
urine  excretion,  effect  on,  406,  407. 
Dyspnoea,  effect  on  alkalinity  of  blood,  89. 


Sbstein  on  urate  irritation,.  166. 

Socles,  the  late  Dr. ,  on  causation  of  rheumatism  by  exposure  to  cold  and  damp 
after  fatigue,  362  note, 
„  treatment  of  damaged  joints,  863-864. 
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Eolampsia,  high  hlood  pressure  in,  273-274 ;  a  orio  acid  storm,  560;  tikiid 

morphine  in,  572. 
Eczema,  188,  473,  475. 

Edgecombe,  Dr. ,  on  daily  fluctuations  of  blood  decimal  ourves,  503, 5<H-50S. 
Edwards,  Major  W.  B.,  on  diet  and  fatigue  in  the  Indian  annj,  MM; 

training  of  soldiers,  871. 
Eggs  do  harm  like  meat,  258,  795. 
Egypt,  cancer  and  diet  in,  422. 
Eliot,  George,  suffered  from  migraine,  264. 

Elliott,  Dr.  A.  F. ,  case  of  arthritis  leading  to  ureemic  convulsions  and  death,  9S. 
Ellis,  Mr.  Havelock,  on  sexual  climaxes,  151. 
Endocarditis,  716,  717,  749;   production  of,  by  drugs,  750-756;  tempantot 

charts  of,  showing  effects  of  drugs,  758,  755 ;    why  more  oooubod  thn 

gericarditis,  718 ;  Dr.  Gaton  on  treatment  of,  756 ;  diagnosed  from  dUilid 
eart.  756-757 ;  treatment,  757,  7^1. 
Endurance,  powers  of,  greatly  increased  by  a  uric-acid-free  diet,  337-339, 36- 

852,  790,  848-844,  849. 
Enteritis,  188,  278,  410. 
Epilepsy,  absorption  of  drugs  during,  287. 
,,        accumulating  poison,  due  to,  288. 
„        albuminuria  and,  282. 
,,        alkalies  in,  177,  196 ;  produced  by  alkalies  given  to  a  gouty  prti«. 

295. 
„        anaemia  of  brain  and,  272 ;  anaemia  or  stasis  prodnced  by  nntos,^ 
to,  278. 
asthma,  parallel  with,  877,  886. 
,,        authors  quoted  on  :  Ackermann,  Dr.,  etiology  of,  296. 

Broadbent,  Sir  W.  H. ,  causation  of.  271 
,,  ,,  ,,  Browne,  Sir  J.  Griohton  ;  dreamy  mentil  ittte 

and,  288,  292. 
Eskridge,  Dr.  J.  T. ,  results  with  diet,  871 
,,  ,,  ,,  Ferguson,  Dr.  J.,  results  with  diet,  372, 

,,  ,,  ,,  Gowers,  Sir  W.,  comparison  with  migithie, ITT. 

Herter  and  Smith,  Drs..  intestinal  wrtwfceia 
in,  268 ;   explanation  of  their  oWntioaL 
269,  287.  580. 
,,  ,,  ,,  Logan,  Dr.,  results  with  diet,  272. 

„  „  ,,  Mordhorst,  Dr.,  urine  of,  296, 296. 

,,  ,,  ,,  Moxon,  Dr.,  stoppage  of  heart  in,  371 

,,  ,,  ,,  Raymond  du  Bois,  causation,  263. 

„  ,,  Voisin,  J.,  and  R.  Petit,  Dra,  case  due  to m» 

f  aUure,  280-281 ;  on  gastric  troubles  a»» - 
intoxication,    280-281  ;    toxicity  of  «»• 
280-281. 
,,  ,,  ,,  Wynne,  Dr.,  intoxication,  277  iio<«,  381. 

,,        bilious  headache  and,  266. 
,,        blood  changes  and,  282. 

„        brain,  ansemia  of,  and,  272  ;  power  of,  and,  282,  288 ;  prewire«» 
in,  271.  ^       -, 

causation  of,  272-278,  276,  280-281,  282,  296-297  ;  Tripier's  tbeoiy.» 
,,        coUsemia  the  cause,  not  the  result  of,  272-278, 276. 
,,        convulsions  and,  279-280. 
,,        day  terrors  of  children  and,  298. 
,,        diagnosis  of,  297. 
,,        diet  in,  case  cured  by,  218. 
,,  ,,      drugs  and,  effecto  of,  270-278,  291. 

„  ,,      results  with,  270-272. 

„  „      treatment  by,  298-299.  ^  ^ 

drugs  in,  265,  271,  278,  291 ;  excretion  of,  during  and  after  a  Bi  »• 
287-288. 
„        dyspepsia  and,  184-185,  265. 
,,        fatigue  and,  266. 
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Epilepsy,  fits  of,  excretion  of  drugs  daring  and  after,  268,  287-298;  fever  in 
abeyanoe  during,  278;  preoaded  by  drowsiness,  270;  urine  of, 
268  seq, 
„       •gastric  troubles  and,  281. 
„       gout  and,  884. 

headache  and,  264-265,  277-280. 
,,       heart's  action  in,  860. 
„       heaviness  and  drowsiness  and,  270. 
„       heredity  and,  what  is  inherited,  282-288. 
„       high  blood  pressure  and,  826. 
„       hyperemia  of  brain  and,  248. 

intestinal  putrefaction  and,  268-269,  406,  408,  488. 
„       kidney  circulation  during  and  after  pckrozysm,  268. 
„       menstruation  and,  188,  265,  283. 
„       pregnancy  and,  273,  877,  463. 
„       pulse  of,  195. 
„       Raynaud's  disease,  parallelism  with,  466. 

salicylates  in,  268-269  ;  why  they  may  fail,  269,  270. 
,,        stomach  in,'  269. 
,,        tea  and  thein  effects  on,  290-291. 

treatment  of,  297-298 ;  by  diet,  298-299. 
,,        ursemia  and,  297. 
„       urate  excretion  in,  author's  results,  263,  284-287 ;  results  of  others, 

266-267. 
,,        uric  acid,  cases  of,  in  the  urine  (Dr.  Mordhorst),  295,  296  ;  fluctuation 
of,  compared  with  that  of  headache,  263-264,  265,  287. 
urine  of  fits,  195,  268  aeq.,  284-288 ;  difficult  to  separate,  266,  284. 
,,        vertigo  and,  250. 
„        wounds,  repair  of,  and,  281,  282. 
Bpistaxis,  cure  of,  Mr.  J.  Hutchinson  on,  220-221 ;  by  a  draught  of  urine,  120. 
„        exposure  to  cold  and,  221. 
,,        morning  hours  and,  221. 
„        relation  to  season  of  year,  221. 
Erythema,  cause  of,  a  possible,  474. 

,,  psoriasis  in  contrast  with,  470-471. 

,,  salicylates  and,  474,  475. 

Erythrophlsaum,  efieot  on  blood  pressure  and  secretion  of  urine,  165 ;  effects 

parallel  to  those  of  uric  acid,  165. 
Sskridge,  Dr.,  on  diet  treatment  of  epilepsy,  272. 
Evening  brightness  jn  the,  explanation  of,  884. 
Ewart,  Dr. ,  on  treatment  of  arthritis,  786. 

,,  ,,     gout  and  goutiness,  700-701 ;  relation  of  gout  to  leucocythsBmia, 

700 ;  nitrogenous  food,  701. 
Exanthemata,  pathology  of,  899. 
Excitement,  relation  to  blood  pressure,  822-824. 
Excreta  of  reptiles  as  a  treatment  of  phthisis,  120. 
Exercise  :  acidity  of  urine,  effects  on,  830. 

, ,         arthritis,  seat  of,  determined  by,  157. 
,,         blood  pressure,  effect  on,  250. 
,,         gout  prevented  by,  863. 
,,  headache,  effects  on,  249-250,  868. 

,,  massage,  partly  replaced  by,  868. 

,,  mental  depression,  effects  on,  868. 

,,  metabolism,  effects  on,  863. 

,,  morning  and  afternoon  hours,  in,  884. 

* ,,  nitrogen  excretion,  effects  on,  341-343. 

,,  temperature  curves,  effects  on,  35. 

,,  urate  excretion,  effects  on,  831-388,  385-386,  837,  846. 

,,  urea  formation,  effects  on,  346-847,  368. 

Exophthalmic  goitre,  prominent  eye  of,  144,  145. 
Sye,  position  of  normal,  144. 
,,    symptoms  of  uric  acid  headache,  239-240. 
,,     tension  in,  and  blood  pressure,  212. 
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Family  periodic  paralysis,  853. 
Fatigue,  bradycardia  due  to,  203. 
chorea,  relation  to,  774. 
defective  circulation  in  muscles  and,  353. 
diagnosis  of,  366. 
diet  and,  178,  337,  369-370. 
epitome  of  all  defective  combustion,  330-331. 
fatal,  Dr.  Dukes  on,  352. 

horses,  in,  causation,  389-340 ;  treatment  by  opium,  368. 
hysteria  and,  371. 

Mahomed,  late  Dr. ,  on  the  signs  of,  348. 
pathology  of  (Prof.  Mosso),  365. 
physiology  of,  329-330. 

poison  in  the  blood,  is  uric  acid,  347 ;  Prof.  M.  Foster  on,  34T. 
prevention  of,  by  cocaine,  208  204  ;  salicylate,  835-336 ;  in  soldMO  aad 

sailors,  868. 
rheumatism  and,  352. 
salicylates  and,  887. 

syncope,  852-354  ;   Sir  W.  H.  Broadbent  on,  853. 
training,  effects  of,  on,  887-338,  368, 
urea  excretion  and,  832-333,  384, 846. 
uric  acid,  excretion  and,  832-833,  884,  341 ;  in  blood,  proportioBal  fee. 

833,  347,  848,  852. 
uric-acid-free  diet  and,  337.838,  869,  870,  790. 
Weston  the  pedestrian,  case  of,  848. 
weather  changes  and,  347. 
Fauvel,  Prof.  Pierre,  on  diet  and  endurance,  258-259,  389,  790. 
Fawcett,  Dr.  J.,  his  results,  102 ;  criticisms  by  the  author,  102-104. 
Fayrer,  Sir  J.,  on  pulmonary  thrombosis,  528. 
Fenwick,  Dr.  Saltan,  on  acute  phthisis,  885. 

F^,  M.  Gh.,  on  renal  circulation  after  an  epileptic  fit,  268 ;    poise  in  ^Qe^. 
264  ;  epilepsy  and  migraine,  278,  279,  notes, 
„  on  hysteria  and  fatigue,  371. 

Ferguson,  Dr.,  on  diet  treatment  of  epilepsy,  272. 
Fever :  acidity  of  urine,  relation  to,  26-27,  88,  200,  698. 

„      alkalinity  of  the  blood,  relation  to,  76,  88-84,  200,  465. 
„      Bright*s  disease  and,  593-594. 
, ,      causation  of,  149. 
„      children,  has  greater  effect  in,  748. 
,,      collsemia  following,  811,  814. 
, ,      convalescence,  the  pulse  of,  200. 
„      diuresis  of,  26-27,  567,  568 ;  author's  experiences,  624. 
,,      epilepsy  and,  278. 
,,      melancholia,  action  in,  322. 
,,      microbes,  an  effort  of  Nature  to  burn  up,  149. 
,,      pulse  of  typhoid,  Marey  on,  205. 
,,      rheumatism,  may  produce,  624,  785. 
,,      salicylates  in,  523,  524. 
,,      skin  troubles  following,  471. 
„      urates  in  blood,  effect  on,  88,  194,  200,  464-465. 
,,      uric  acid  retained  in,  125-126. 
Fevers  due  to  microbes,  effect  of  collsemia  in  favour  of  them,  149 ;  trftimt 

of,  by  salicylates  and  diet,  492,  602-608. 
Fibrous  structures,  alkalinity  of,  715. 

„  ,,  diseases  due  to  uric  acid  irritation  of,  132-183,  428w 

,,  ,,  heart,  of,  715. 

,,  ,,  inflammations  of ,  characteristics  of ,  395. 

,,  ,,  intestine,  of,  urates  in,  418. 

Fibro-bronchitis,  signs  of,  890,  891.392, 
Fibroid  phthisis,  895. 

Fick  and  Wislicenus,  experiment  on  the  sources  of  masoular  enexgr,  3I1<4I3 
result  to  some  extent  fallacious,  348. 
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Fidgets,  pathology  of,  769. 

Fisher,  Prof.  I.,  on  flesh  eating  and  endurance,  790,  791. 

Fisher,  Dr.  Theodore,  on  Dr.  Gaton's  treatment  of  endocarditis,  756. 

Fits  more  common  in  boys  than  girls,  469. 

Fitzgerald,  Mr.  G.  E.,  on  puerperal  eclampsia,  300. 

Flatulence  and  uric  acid,  183,  430. 

Flea-bites  and  their  results,  475-476. 

Fluids  in  diet,  relation  to  blood  pressure,  249,  800. 

Food,  ansBmia  and,  539. 

„    poor,  of,  how  ignorance  leads  to  loss,  481. 
„    prisons,  asylums  and  poorhouses,  of,  suggestions  as  to,  841. 
Foods,  percentage  of  contained  albumen,  803. 

Formation,  excretion  and,  of  urates,  generel  conclusions,  15-17, 121-122 ;  over 
long  periods,  15-16. 
„         urate,  must  be  distinguished  from  excretion,  36. 
„         uric  acid,  does  not  vary  in  relation  to  urea,  130. 
Formic  acid,  effects  of  swallowing,  316-317. 
Foster,  Prof.   M.,  effects  of   exercise  on  reaction  of   muscles,  715 ;   on  the 

physiology  of  weariness,  347. 
Foster,  Sir  W.,  on  diabetes,  621,  750- 
Forsyth,  Dr.  Alexander,  on  ccecal  concretions,  431. 
Frazer,  Mr.  J.  E.,*on  idiode  of  mercury  in  haemoptysis,  220;  on  morphine  in 

appendicitis,  428. 
Freund,  on  diffusible  albumens  in  the  blood  of  Bright's  disease,  555. 
Freyer,  Mr.,  on  stone  in  India,  855. 
Fright  a  depressant  and  cause  of  coUsemia,  120. 
,,    chorea,  relation  to,  120. 
,,    cure  of,  by  a  draught  of  urine,  120. 
Fruit  and  vegetables :  acidity  of  urine,  effects  on,  683,  688,  689,  691-693. 

„  „  gout,  effects  in,  682-683. 

Fruits  in  diet,  886,  887,  888. 
Fullerton,  Dr.  A.,  on  the  action  of  cocaine,  64. 
Function  dependent  on  amount  of  urate  in  blood,  133. 
Functional  disease  must  be  distinguished  from  organic,  243,  244. 

Gkbirdner,  Sir  W.  T.,  on  iodide  of  potassium  in  asthma,  388. 

Oall-stones,  441-442. 

G-angrene,  symmetrical  case  of,  198-199,  458. 

Ghbrdner,  Dr.  Willoughby,  on  gout  and  melancholia,  321. 

GTarrison,  Mr.  Justice,  on  rheumatism,  51. 

Gt^arratt,  Dr.  on  acidit^  of  the  urine  and  excretion  of  phosphates,  38-39. 

3^krrod,  Sir  A.,  on  alkalinity  of  joints,  662 ;  spleen,  5. 

,,  ,,         fluids  in  tissues  and  joints,  180. 

gout,  52-53,  148,  170,  244,  614,  615,  661,  670,  695,  697  ;  gout 
of  intestines,  410. 

,,  ,,         liver,  diminished  alkalinity  of,  435. 

,,  ,,         pregnancy  and  gout,  148. 

,,  ,,         previous  work  and  its  great  value,  6. 

,,    '        „         retention  of  uric  acid  caused  by  lead,  72,  73. 

,,  „         rheumatism,  718^  719. 

,,  ,,         urates,  distribution  of,  in  the  body,  5,  414. 

,,  ,,         uric  acid  in  blood,  72,  74,  518  ;  excretion,  124. 

1-arrod,  Dr.  A.  E.,  on  alkalies,  effect  on  urine  and  heart,  728. 

,,  ,,  ansemia  of  rheumatism,  522. 

, ,  , ,  rheumatism,  colchicum  in ,  728 ;  uric  acid  causation  of,  713. 

,,  u  urate  deposits,  713. 

^astralgia,  salicylates  in,  417. 
l-astro-intestinal  irritation  as  a  cause  of  coUeemia,  56,  206,  526. 

,,  ,,         and  anaemia,  532-533. 

rayford,  Dr.,  case  of  enlarged  glands  cured  by  diet,  736  aeq.^  741. 
ree.  Dr. ,  oollaemio  paralysis  and  hysteria,  562,  563. 
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Oee,  Dr.,  gout  and  chronic  headache,  on,  254. 
General  paralysis :  causation,  828. 

,,  ,,  curve  of  annual  incidence,  329. 

,,  ,,  degeneration  of  nervous  tissues  in,  329. 

,,  ,,  great  mental  power,  relation  to,  829. 

,,  ,,  insomnia  and,  828. 

,,  ,,  migraine  and,  327-328. 

,,  ,,  nitrogenous  foods  and,  329. 

,,  ,,  tabes  and,  829. 

Ghose,  Dr.  A.,  on  diet  in  diabetes,  657. 
Girls  and  women :  chorea,  greater  liability  to,  772. 
,,  ,,         development  in,  516-518. 

,,  ,,         rheumatism,  greater  liability  to,  520. 

„  ,,  uric  acid  fluctuations  in,  310,  617-518. 

Glands,  enlargement  of,  740-741 ;  Dr.  Gayford^s  case,  736  seq. 
Glaucoma :  blood  pressure,  relation  to,  212. 

„  pathology  of,  212. 

Glycocoll,  chemical  formula,  104, 105. 

„         relation  to  hippuric  acid.  43 ;  salicyluric  acid,  43 ;  uric  add,  43. 
Glycosuria,  ague  and,  615-616. 

,,  albuminuria  and,  parallel  causation,  56,  6S^. 

angina  and,  618-619. 
gout  and,  616,  620-621. 
,,  granular  kidney  and,  618. 

„  insanity  and,  308. 

,,  lead  colic,  can  be  produced  in,  629-630. 

relation  to  time  of  day,  638-636. 
„  salicylates  in,  637-647. 

,,  variation  of,  in  diabetes,  633. 

,,  (see  also  Diabetes  mellitus). 

Gogarty,  Dr. ,  on  oedema  of  eyelids  in  migraine,  223. 
Goodhart,  Dr.,  on  stomach  in  rheumatic  children,  426. 
Goodson,  Mr.  W.,  on  the  use  of  cooling  tub  water  with  mercury,  GOB,  609. 

,,  „  mixture  of  ammoniimi  and  salicylate,  762. 

Gossage  and  Coutts,  Drs.,  on  convulsions,  279. 
Gout :  acids  may  fail  to  produce  attack  of,  reason,  673. 

air  tubes,  of.  Dr.  Buckler  on,  390 ;  urates  foand  in  sUu,  890. 
!!      alkalies  in,  677,  704-706. 
„      artificial  production  of,  156-157,  321-322,  659. 

attack  of,  explanation  of,  672-673;   biurate  not  the  cause  of, 
661-662,  674-675. 
,,      blood  pressure  and,  215. 
,,      bodily  labour,  effects  of,  621,  695. 
,,      Bright's  disease,  chronic,  and,  134. 

bronchi,  of,  cure  by  salicylates,  891,  393 ;  author's  case,  81S-81fi. 
'[  ,,  relation  to  arthritis,  390 ;  tubercle  and  phthisis,  391, 

,,  symptoms  of,  814. 

,,      caecum,  of,  411. 
,,      cancer  and,  423. 
, ,      capillary  circulation  and,  198. 
',,      case  of,  relieved  by  salicylates,  757. 
„      characteristics  of,  134,  395. 

causation  of,  by  arrest  of  menstruation,  698  ;  haemorrhage,  698. 
,'      chloroform  and,  364. 
,,      cider,  relieved  by,  683. 

colchicum  t?.  alkalies  in,  41-43. 
**,      collaemic  troubles,  alternation  with,  699. 
,'      congestion  of  the  liver  and,  615-616. 

dependence  on  solubility  of  urates,  659. 
','      diabetes,  alternates  with,  614-615,  652. 
,,      diagnosis  of,  703. 

diet  in,  130,  199 ;  records  of  cures  by  diet,  708. 
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Goat :  drugs  olearing  the  blood  of  urio  acid,  action  in,  677-680. 
„     dyspepsia  and,  671,  696. 
„    fibrous  tissues,  of,  tends  to  fly  from  place  to  place,  435,  814 ;  spread  to 

adjacent  tissues,  814. 
„     fibrous  tissues  of  glands,  of,  741 ;  of  teeth,  of,  cured  by  salicylates,  707. 
„     glycosuria  alternates  with,  616,  620-621. 
„     goutiness  and.  Dr.  Ewart  on,  701. 
„     Harrogate  water,  effect  of,  672. 
„     hot  bath,  action  in  producing,  672. 
„     intestines  of,  393,  409410,  416,  814,  815. 
„  ,,  author's  personal  experiences,  411, 814. 

„  „  cecal  concretions  and,  431-432. 

„  ,,  causation,  418-414. 

„  ,,  diagnosis  of,  409-410,  428-429 ;  differential  diagnosis,  434. 

„  ,,  diet  in,  440. 

„  „  lead  colic,  similar  to,  411-412. 

„  „  Logan,  Dr.,  case  of,  426-427. 

„  ,,  treatment  of ,  434. 

„     leucocythsemia  and,  700-701. 
„     local  irritation,  Mordhorst*s  theory  of,  180. 
„       „     injury,  effects  of,  167,  697. 
„     massage,  cured  by,  788. 
„     meat  eating  in,  effects  of,  671-672,  695 ;  author's  experiences,  109 ;  pure 

meat  diet  in,  681-682. 
„     melancholia  and,  103,  321. 
,,     menopause,  relation  to,  462. 
,,     oesophagus,  of,  419. 
„     pelvic  fibrous  tissues,  of,  413-414,  485. 
„     pharyngitis  and,  Dr.  de  Havilland  HaU  on,  392. 
„     phthisis  and,  384-386,  394-395,  398. 
„     recurrence,  tendency  to,  700. 
„     respiratory  tissues,  of,  751. 
„     rheumatism,  differs  from,  674-675,  699,  712-713 ;  identical  with,  156,  660, 

777 ;  may  have  to  be  treated  as,  703-704. 
,,      rheumatoid  arthritis  and,  two  names  for  stages  of  same  condition,  156, 

748,  749. 
„      salicylates  in,  706-707. 
,,      Scotland,  rare  in,  696. 
„      season  and  climate,  effects  ff,  306,  672,  697. 
,,      sedentary  work,  effects  of,  696-697. 
„      akin,  of,  472. 

,,      solvents  of  uric  acid,  relieved  by,  134,  708. 
,,      stone  and,  244. 
, ,      thrombosis  and,  528. 

„      time  of  day  and  season,  relation  to,  670-671. 
,,      trachea  and  bronchi,  of,  391,  813,  814. 

,,      treatment  of,  703;  by  colchicum,  703 ;  by  salicylates,  703-704. 
9,      uric  acid,  excretion  in  cases  of,  103,  663-669. 
,,  ,,         the  group  of  diseases  due  to  precipitation  of,  132,  134,  669-672, 

706-706. 
,,  „         headache  and,  251-252. 

„      vegetables,  treatment  by,  694-696. 
y,      wines,  effect  of,  in  produciug,  683-684. 
y,      women  less  subject  to,  696. 
Ooutj  patients,  metabolism  of,  130. 
Govrers,  Sir  W.,  on  cancer  and  argyria,  420. 

,,  „  migraine  and  epilepsy,  277,  279  note. 

Orant,  Dr.  Dundas,  chloride  of  ammonium  useful  for  headache,  511. 
Orashey,  Prof. ,  effects  of  high  arterial  tension  on  cerebral  circulation,  247. 
Oravel,  see  Calculus. 

Oraves*  disease,  acute  rheumatism  and,  141. 
,,  ,,       belladonna  in,  142. 
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Graves'  disease,  blood  pressure  and,  139, 142-148- 144. 

,,  „       cases  in  illustration,  139-141. 

„  „       causation,  140,  141,  143. 

„  „       chorea  and,  141. 

„  „       exophthalmos  absent  with,  142. 

„  ,,       menstruation  and,  139. 

„         .  ,,       mercury,  treatment  by,  142. 

„  ,,     .  pathology,  suggestions  as  to,  141. 

„  „       prominent  eye  of,  distinguished  from  that  of  high  blood  ] 

sure,  143-144. 

„  „       rheumatoid  arthritis  in  association  with,  142. 

„  „       shock  producing,  773. 

„  „       women,  occurrence  in,  139. 

Gravity,  effects  on  the  circulation,  192-193 ;  value  in  clinical  work,  193. 
Guanine,  chemical  formula,  104,  105. 
Guarana :  headache,  a  cure  for,  793. 

,,         stimulant  action  of,  120. 
Gull  and  Sutton,  degenerative  processes  in  vessels,  178. 
Guthrie,  Dr.  L.  G.,  on  hsematuria,  481,  482. 


Haddon,  Dr.  J. ,  on  diet  in  enlarged  prostate,  617. 
Hffimocytometer,  Oliver's,  877-878. 
Hsemoglobinaamia  and  malaria,  488. 
HflBmoglobinometer,  Oliver's,  877-878. 
Hsemoglobinuria,  anaemia  and,  482-483. 

,,  blackwater  fever  and,  485,  488. 

cases  of,  479,  480-482. 
„  causation  of,  494,  495,  529-530;  parallel  to  hetero-albmini- 

aemia  and  albuminuria,  541,  559. 
,,  cirrhosis  of  liver  and,  632. 

,,  coUsemia,  signs  of,  in,  479,  494,  495. 

,,  drugs,  i>roduced  by,  521. 

,,  dyspepsia  and,  135. 

,,  headache  and,  482. 

„  kidney  irritation  caused  by,  560. 

„  malaria  and,  485,  488. 

„  nephritis  and,  559-560. 

,,  oxaluria  with,  causation  of,  529. 

Roberts,  the  late  Sir  W.,  on,  556. 
,,  urea  formation,  control  by  uric  acid  and,  560;  telatioii  lo 

albumen  in,  556. 
,,  uric  acid  storm,  a,  480. 

Haemoptysis,  treatment  of,  220;  Mr.  J.  E.  Fraser  on,  220. 
Haemorrhage :  arteries,  from,  220. 

,,  capillaries  or  veins,  from,  220. 

,,  cerebral  treatment  of,  611-612. 

,,  gout  due  to,  698. 

, ,  treatment  of,  220. 

Haig,  Golonel  P.  de  H. ,  on  the  diet  of  the  army  in  India,  836. 
Hair's  asthma  cure,  188,  388. 

Hall,  Dr.,  on  the  effect  of  digitalis  on  the  senile,  199. 
,,        ,,    purin  in  oatmeal,  803. 
,,        ,,    absence  of  purin  from  white  bread,  808. 
Hall,  Dr.  de  HaviUand,  on  gout  and  pharyngitis,  392. 
Hamilton,  Prof.,  on  the  pathology  of  splenic  anaemia,  533. 
Handford,  Dr.,  on  chorea,  769. 

Handson,  Dr.  0.  P.,  case  of  collaemic  paralysis  cured  by  diet,  561-564. 
Hare,  Dr.  F. ,  on  the  hepatic  factor  in  biliousness,  433-434. 
Hare,  Dr.  H.  A.,  on  splenic  anaemia  complicated  by  diabetes,  627. 
Harley,  Dr.  G.,  on  the  acidity  of  champagne,  682. 
Harley,  Prof.  V.,  on  alcohol  and  uric  acid  excretion,  689,  691. 
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Harley,  Pro!  V.,  on  mosoolar  power  in  morning  hours,  338,  384. 

Harper,  Dr. ,  urea  in  tuberculosis,  398. 

Harrogate  water  and  gout,  672. 

Hayelook-EUis,  Mr.,  on  annual  curye  of  conception  rate,  152. 

„  ,,  curve  of  incidence  of  general  paralysis,  829. 

Hawthorne,  Dr.  0.  O. ,  on  cirrhosis  of  liver  and  pyrexia,  437. 
Hay  fever,  causation  of,  386-387. 
„         Dunn,  Dr.  J.,  on,  387. 
treatment  of,  387. 
Haycraft*s  process  and  the  estimation  of  uric  acid,  871 ;  in  tissues,  8,  9,  75. 
Headache,  age,  influence  on,  252,  253,  408. 

„         alternation  of,  with  ciurdiac  failure,  139-140 ;  gouty  pains,  3, 103, 124. 

„         altitude,  influence  of,  257. 

„         artificial  production  of,  242-243. 

,,         author's  immrmity  and  its  cause,  245-246. 

bUateral,  247. 
,,  Bright's  disease  and,  254-255. 

„         cancer  and  organic  disease  and,  244,  255. 
,,         causes  producmg :  acids,  175-176. 
„  „  ,,  capillary  obstruction,  130-131. 

,,  ,,  ,,  heat  and  bad  air,  53. 

,,  ,,  ,,  intracranial  pressure,  247-248, 251. 

,,  „  meat  eating,  8,  127,  242. 

,,  „  theory  of  causation,  242-243,  246. 

,,  characteristics  of,  301. 

,,  cold  hands  and  feet  in,  152,  177,  255. 

,,  compression  of  carotid  in  treatment,  249,  262. 

cures  of,  175, 176,  254,  256,  261. 
,,  diagnosis  of,  255-256. 

diet,  effects  of,  1,  2,  241-244,  245-246,  256  8,  537. 
,,  digestion  at  a  standstill  in,  405. 

„         duration  of,  239. 
„         dyspepsia  and,  134. 
„  early  morning,  176. 

„  epilepsy  and,  parallel  between,  277-279. 

,,  excretion,  and  absorption  of  drugs  in,  288 ;  of  urates  in,  413 ;  rela- 

tion to  normal  excretion  of  uric  acid,  246. 
„  exercise,  effects  of,  249-250. 

„  gout  and,  242,  244-245,  251-252. 

„  heredity  and  predisposition  to,  282-283.  ^ 

„  lymphatic,  217. 

„  meat  produces,  8,  127,  242. 

„  menstruation  and,  143,  239,  246. 

„  mercury  in,  850. 

„  periodicity  of,  239,  245. 

„  position,  effects  of,  248-249. 

„  prevention  of,  256-257,  262. 

„  pulse  of,  240. 

„  rheumatism  and,  103,  242. 

„  sea-sickness,  of,  209. 

,,  starvation  cure  of,  259-262. 

— ,i  temperature  in  mouth  and  rectum  during,  36. 

,,  treatment  of :  diet,  by,  see  Diet  above, 

drugs,  by.  175, 176,  256,  258-262. 
,,  „  indications  for,  253,  256,  277. 

„  ,,  starvation  and  diminished  fluids,  by,  259-260,  261-262. 

,,  „  stomach  in,  256. 

uric  acid  and,  2,  8,  12-13, 134, 135, 140,  240-241,  245-246,  793. 
,,  urine  scanty  in,  240,  255. 

,,  warmth,  effect  of,  176, 177. 

,,  well-being  preceding,  241,  245,  246,  264. 
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Heart :  blood  pressure,  effects  of  high,  211,  359. 
„      coUsemia,  iDfluence  in,  825*326. 
„      dilatation  of,  353. 

„      disease  of,  left  chambers,  717  ;  right  chambers,  717. 
„      failure,  blocd  pressure  in,  204,  205,  370. 
,,  ,,      chloroform  after,  354,  seq, ;  conmion  in  camivora,  361;  befatt 

and  after  delivery,  363  ;  rare  in  herbivora,  361. 
,,  „      chorea,  relation  to,  776. 

,,  ,,      colleemia  and,  366. 

,,  ,,      delirium  and  mania,  relation  to,  323. 

,,  ,,      nitrites,  after,  361. 

,,  ,,      pregnancy,  in,  589-593. 

,,  ,,      signs  of,  in  Bright's  disease,  354. 

,,  ,,      under  feeding,  due  to,  204. 

,,      fibrous  tissues  of,  716. 
,,      first  sound,  reduplication  of,  349. 
,,      prominent  eye,  an  index  to  strength  of,  146. 
,,      strength  of,  determines  the  disease,  464. 
,,      valves  of,  717 ;  liable  to  injury  or  strain,  717-718. 
,,      weakness  of,  effects  in  Raynaud's  disease,  455. 
Heat,  as  a  cause  of  disease,  369  ;  treatment  by  opium  or  salicylates.  369. 
cold  and,  their  effect :  on  excretion,  30-32,  53  ;  on  suicide,  311. 
effects  of,  with  and  without  salicylates,  438-439. 
endurance  and,  338. 

not  a  depressant  for  those  free  from  colleemia,  311,  369,  370,  606,  859. 
production  of,  347  ;  effects  of  uric  acid  on,  347. 
uric  acid  headache  relieved  by,  176,  177. 
Herringham,  Dr.,  on  meat^nd  migraine,  258. 
Herter,  Dr.,  excretion  of  uric  acid  in  epilepsy,  266-268,  406 ;   intestinal  pstev- 

faction,  268-269,  530. 
Herz,  on  degeneration  of  vessels,  178. 
Hetero-albuminsemia,  544,  546,  547,  548. 
HUl,  Dr.  L.,  on  fluids  and  blood  pressure,  219. 
Hill-diarrhoea,  432. 

Hindus,  calculus  and  rheumatism  rare  in,  857. 
Hippuric  acid,  105. 
History  of  author's  researches,  1. 
Hofmann,  Dr.  G. ,  on  acids  and  well-being,  302. 
Holland,  rheumatism  in,  51. 

Holmestead,  Sur(j|eon-Major  T.,  on  calculus  in  India,  858. 
Hope-Lewis,  Mr.Tbrain  fever  of  the  drama,  722,  seq. 
,,  ,,        case  of  poisoning  by  beef-tea,  701. 

,,  t,,        salicylates  in  the  skin,  irritation  produced  by  morphine.  68. 

Hop^ns  and  Hope,  Messrs.,  effects  of  thymus  freed  from  nuclein,  117. 
Horbaczewski,  on  the  formation  of  uric  acid,  125 ;   his  results  may  be  doe  sc 

excretion  or  introduction,  125-127. 
Horder,  Dr.  E.  G. ,  on  blood  colour  and  circulation,  538-539. 
,,  ,,  chloroform  among  the  Chinese,  364. 

,,  ,,  diet  of  the  Chinese,  838. 

Horses,  opium  given  to  Indian,  368. 

,,       rheumatism,  and,  339,  368 ;  why  they  suffer,  339-340. 
Horsley,  Sir  V.,  relief  of  intracranial  pain  by  trephining,  248. 
Hot  countries,  meat  eating  in,  312. 
Hubbard,  Dr.,  on  convulsions  of  bottle-fed  infants,  297. 
Huchard,  on  salicylate  of  methyl  in  hepatic  colic,  437. 
Humphry,  the  late  Professor,  on  diet  of  the  aged,  382,  833. 
Hunger,  bradycardia  in,  199,  200. 
Hunter,  Dr. ,  on  blood  destruction  and  increase  of  uric  acid,  496. 

,,        ,,         causation  of  pernicious  ansBmia,  530-532 ;  author's  explanatioa 

of  his  facts,  532. 
,,        ,,         spleen,  the,  in  destruction  of  blood  by  drugs,  532. 
,,        ,,         uric  acid  and  Raynaud's  disease,  461. 
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Hunter,  John,  on  the  temperature  in  vomiting,  206. 
Hydnemia,  effects  on  solution  of  urate  deposits,  676. 
Hypersemia,  vascular  changes  and,  212-218. 
Hyposulphites,  action  on  acidity,  52. 
Hypoxanthin  :  chemical  composition,  104. 

„  effects  of  swallowing,  8,  110,  112. 

,,  effects  of  feeding  animals  with,  882. 

,,  equivalent  to  uric  acid,  8. 

Hysteria,  causation  of,  274,  275,  825-826. 
,,        collsemic  paralysis  and,  562,  564. 
„        fatigue  and,  871. 
,,        nutrition  in,  275. 

Raynaud's  disease,  parallel  with,  466. 
„        relation  to  uric  acid,  188,  274. 


Immunity  against  cold  and  wet  under  salicylates,  400;  relation  to  soluhility 

of  urio  acid,  400. 
Incidence  of  disease  on  English  and  native  armies  in  India,  how  far  the  effect 

of  diet,  886838. 
India,  army  in,  eats  little  meat,  836.  a 

„    diet  and  disease  m,  422,  492,  844,  855,  858,  860. 
,,    natives  of :  cause  of  their  suffering,  855-856. 
,,  ,,  cancer  among,  422. 

,,  ,,  endurance  of,  871,  865. 

,,  ,,  malaria  and  diet  of,  492. 

,,  vegetarian  ;  gout,  rheumatism  and  stone  in,  840. 

,,  ,,  immunity  from  chloroform  syncope,  864. 

,,    opium  given  to  horses  in,  868. 
,,    salicylates  in,  defective  action  of,  419-420. 
Infection,  liability  to,  149. 
Inflammation,  blood  condition  in,  76. 

,,  fibrous  tissues  of  air  tubes,  of,  890-892. 

,,  uric  acid,  effects  on,  699. 

Influenza,  endo-  or  pericarditis  leading  to,  784. 
,,  suicide  and,  814. 

,,         treatment  of,  604. 
Injury,  effects  of,  in :  gout,  697 ;  rheumatism,  719. 
Insane  diathesis  and  craving  for  meat  in  children,  867. 
Insanity,  glycosuria  and,  808. 

,,         relation  to  great  mental  power,  867. 
Insect  bites,  immunity  from,  in  relation  to  collsemia,  475-476. 
Insomnia :  calomel,  treated  by,  808. 
,,  cured  by  diet,  828. 

,,  high  blood  pressure,  relation  to,  808. 

Instruments  and  methods,  870. 

Intestinal  putrefaction  in  epilepsy,  author's  explanation  of,  268,  488,  580 ;  rela- 
tion to  anaemia,  582-583  ;  treatment  of,  488. 
Intestines,  gout  of,  893,  409-410,  415,  431-432,  440,  814,  815;  author's  ezperi. 
ences,  411-412,  814 ;  effects  of  salicylate  of  soda  on,  411,  412 ;  explanation 
of  lead  colic,  410,  411-412 ;  Sir  A.  Garrod  and  Sir  Dyce  Duckworth  on,  410 ; 
catarrh  of,  408-409 ;  structural  changes  as  result  of  meat  diet,  416-417 ; 
cancer  of,  425. 
Intoxications,  bradycardia  and,  200,  211. 

,,  epilepsjr  and,  281. 

Intracranial,  circulation,  urio  acid  effects  on,  286-287. 

,,  pressure,  headache  and,  247. 

Iodide  of  mercury,  effect  on  urine  and  blood,  119,  510,  511 ;  how  it  may  fail, 
119,  608-609. 
, ,  potassium,  value  of.  in  :  asthma,  888 ;  fits,  289. 

Iodides  :  acidity  of  urine,  effects  on,  187. 
action  of,  197,  849,;850. 


Digitized  byLjOOQlC 


916 


INDEX 


Iodides :  arterial  tension,  effects  on,  98,  99. 

,,         asthma  treated  by,  388. 

„         Bright's  disease  treated  by,  607-609. 

,,         chlorides  and,  in  albuminuria,  567-568. 

,,         danger  of  suddenly  leaving  ofE,  202. 

„         effects  on  excretion  of :  urates,  98,  99 ;  water,  99,  119,  510,  511. 

„         endocarditis,  in,  717. 

„        gout  of  skin  produced  by,  472. 

„         hsemorrhage  treated  by,  220. 
Ipecacuanha,  probable  action  in  migraine,  253,  319. 
Ireland,  cancer  and  diet  in,  421. 
Iron,  causing  retention  of  uric  acid,  53-54,  187. 
„    gout,  in,  677,  678. 
„    rheumatism  and  rheumatoid  arthritis,  in,  56,  785,  788. 

Jaksoh,  Prof.  B.  von,  on  absence  of  uric  acid  from  healthy  blood,  518 ;  on  < 

of  uric  acid,  528. 
Jandrassick  on  the  action  of  mercury,  185. 
Japanese  :  beri-beri  among,  802. 

„  diet  and  disease  among,  441,  790,  808,  844-845. 

„         water  drinking  among,  845.     g 
Jaundice,  132,  203. 

Jerome,  Dr.  W.  J.  S.,  on  allozur-holdinjg  bodies  in  food,  116. 
,,  ,,  output  of  uric  acid,  832. 

,,  ,,  thymus  feeding,  efEects  of ,  116. 

Joints,  alkalinity  of,  662. 

„     removal  of  urates  from,  748. 
„     tissues  of,  in  old  and  young,  662. 
,,     uric  acid  stored  in,  128. 
,,     vascularity  of,  662. 
Jones,  Dr.  Bence,  on  acidity  of  urines,  682. 

,,     Dr.  Handfield,  on  the  heart  in  pregnancy,  589,  591-593. 

,,     Dr.  Lloyd,  on  the  causation  of  chlorosis,  524. 

,,     Dr.  O.  Clayton,  on  catching  cold,  394. 

„     Dr.  B.  LI.,  on  Graves's  disease  and  rheumatoid  arthritis,  14S. 


Keith,  Dr.  George  S.,  appendicitis,  416. 

,,  ,,  diabetes  cured  by  restricted  diet,  657. 

,,  ,,  diet  in  uric  acid  diseases,  612,  817,  818. 

,,  reference  to  vmtings  of,  817,  818,  820,  821. 

,,  ,,  stimulant  action  of  liquorice,  188. 

Eidd,  Dr.  W.,  salicylates  and  fatigue,  337. 
Kidney,  albuminuria,  in,  545,  547,  548-549,  553-555. 

,,       alkalinity  of,  may  control  the  excretion  of  uric  acid,  73. 
,,       circulation  in,  obstruction  of,  in  coUsamia,  543;    at  the  cod  of  ti 
epileptic  paroxy^,  268;   Sir  Lauder  Bnmion  m. 
165 ;  effects  of  uric  acid  on,  164-166 ;  offeots  of  dns 
on,  165. 
congestion  of,  544,  559-560. 
diseased,  can  produce  normal  urine,  548. 
granular,  702-708,  748. 

lesion  of,  is  secondary  to  hetero-albumineemia,  544,  645, 
movable,  association  of,  with  dilated  stomach,  406. 
Baynaud's  disease,  in,  444,  466. 
rdle  of,  in  uric  acid  formation,  18. 
uric  acid,  passage  of,  through,  130,  519,  702-703. 
water  from,  378,  379. 
Kirk,  Dr.,  behaviour  of  herbivora  and  camivora  after  chlotofoxm,  on,  d61« 
blood  from  case  of  ursBmia,  on,  572. 

blood  pressure  does  not  fall  after  chloroform  as  the  he«rt  tkywt,  960l 
paraffin  cancer,  423. 


t 


Digitized  byLjOOQlC 


INDEX  917 

KrainsW  on  the  urine  of  epilepsy,  264. 

Eraos,  Dr.,  relation  of  glycosuria  to  breakfast  and  time  of  day,  638,  635. 

„     „     author's  explanation  of  his  facts,  633-635. 

„     „     on  diet  in  mabetes,  636. 


Labadie-Lagrave,  Br. ,  on  causation  of  Bright's  disease,  545. 
Labour :  effects  on  skin  and  urine,  697. 

„        gout  prevented  by  (Cullen),  695,  696-697. 
Lane,  Mr.  A.,  on  surgical  treatment  of  appendicitis,  440. 
Lange,  Professor,  mental  depression  and  uric  acid  diathesis,  302. 
Larynx,  inflammation  of,  391-392. 
Latham,  Professor,  on  diabetes,  614. 

Lea,  Dr.  Sheridan,  xanthin  bodies  and  vegetable  alkaloids,  80S  note. 
Lead,  appendicitis  and,  413,  418. 
„     bnKlycardia,  due  to,  203. 
„      colic,  causation    of,  410,  411-412,  413 ;   colic,   high  blood  pressure  in 

amaurosis  of,  273-274. 
„      gout  in,  677,  678. 

„      poisoning  by,  56-67 ;  salicylates  of  soda  in,  411-412. 
,,      primary  and  secondary  action  of,  55-56,  187,  417-418, 
„      urate  of,  insoluble,  53. 
Leoanu,  relation  of  uric  acid  to  urea,  18. 
Leech,  Pro! ,  on  the  action  of  nitrites,  71. 
Leeper,  Mr.  B.  B.,  action  of  thyroid  extract,  324,  325. 
,,  ,,  mania,  treatment  of  a  case  of,  324. 

Lemon,  use  of  infusion  of,  in  acute  rheumatism,  727. 
Lupine,  opium  in  stomach  pain,  432-433. 
Leucoc^^s,  breakdown  of ,  m  relation  to  uric  acid,  125-126. 
Leucoc^hssmia :  arsenic,  effects  of,  in,  483. 
case  of,  461,  483. 
,,  collsemia,  relation  to,  461. 

gout  and,  700-701. 
„  iron  in,  483. 

,,  salicylates  and  acids  in,  483-484. 

,,  uric  acid  in  blood  and  urine  in,  519. 

Leuooinitis,  390. 

Liiddell,  Dr.,  excretion  of  urip  acid  in  a  case  of  gout,  665. 
liiquorice  as  a  stimulant,  188  ;  explanation  of  its  action,  188, 
Ldtnia  :  acidity  of  urine,  effects  on,  58,  186-187. 
„       action  of,  318. 
,,       alkalies  in  contrast  with,  187. 
, ,       arthritis,  effects  in,  59. 
,,       chemical  explanation  of  its  action,  58. 

diuretic,  as  a,  186,  187. 
,,       gout  in,  677,  678. 
,,       urate  very  soluble,  58. 
, ,        uric  acid  excretion  diminished  by,  59. 
Liiveing,  Dr.,  on  epilepsy  and  migraine,  263,  265. 
„         headache,  work  on,  4,  6,  239,  240,  246,  253. 
,,        migraine  and  Baynaud's  disease,  7,  463. 
Liiver  :  abscess,  causation  of,  435. 
,,  ,,        gout,  relation  to,  435-437. 

,,  ,,        relief  of ,  by  salicylates,  435. 

,,         aoids  in  congestion  of,  623. 

,,         action  of  mercury,  uric  acid  and  xanthines  on,  637.* 
, ,         alkalinity  of,  determines  rate  of  excretion  of  ingested  uric  acid,  485-486. 
, ,         biliousness,  in  relation  to,  433-434. 
,,         coUsemia,  effects  of,  616-617. 
,,         oongestion  of,  aoids  and  sulphates  in,  623. 
,,  ,,        action  of  meipury  in  retaining  uric  acid  and,  511. 

,,  ,,        carbohydrates,  effect  of,  on,  637. 
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Liver :  congestion,  causation  of,  436,  558. 

„        gout,  relation  to,  615,  616-617. 
,,        pigmentation  arising  from,  631-632. 
,,        piles  and  pruritus  ani,  a  cause  of,  618. 
,,        wines  and  spirits,  how  produced  by,  436. 
diabetic,  615. 

fibrous  tissues  of,  efieots  of  uric  acid  on,  435. 
uric  acid  retention  on,  78,  122,  123,  170,  435-436. 
Lockwood,  Dr.  0.  E.,  case  of  perityphlitis  caused  by  salicylates,  438. 
Loewy  and  Richter,  artificially  produced  fever,  149. 
Logan,  Dr.,  cases  quoted,  257,  268,  426-427. 
London  fog  may  cause  bronchitis,  391. 
Lufi,  Dr.,  on  absence  of  uric  acid  from  blood  in  health,  518. 

,,  altered  conditions  of  renal  epithelium  as  a  cause  of  the  ao 

lation  of  uric  acid  in  gout,  519. 
,,  solubility  of  sodium  biurate,  673,  675. 

,,  vegetables  as  uric  acid  solvents,  691-693,  694-G95. 

Lungs:  atmospheric  pressure  in,  causation  of  diminished,  381. 
,,       circulations  in,  381. 
,,       congestion  of,  relation  to  diminished  atmospheric  pressure  in  the 

381. 
,,       water  excreted  from :  author's  researches,  378-879. 
,,  ,,  ,,  urine  parallel  with,  378-379. 

,,  ,,  i,  Yavein,  Dr.,  researches  of,  378, 379. 

McCallum,  Dr.  H.  A. ,  on  visceroptosis;  406. 
MacGregor,  Sir  W.,  on  cancer  and  diet,  422,  424. 
Mackenzie,  Dr.,  on  meat  diet  and  anaemia,  524. 
Mackenzie,  Dr.  Hector,  thyroidectomy  opposed  by,  142. 
Mackie,  Dr.,  catarrh  and  uric  acid,  on,  392-393. 
„  hsemoglobinuric  fever,  486. 

,,  neuritis  and  uric  acid,  476. 

,,  treatment  of  anaemia  by  diet,  537. 

Macpherson,  Dr.,  on  mental  affections,  367. 

Mahomed,  the  late  Dr.,  on  Bright's  disease,  causation  of,  544,  547-6^. 
„  ,,  „         high  tension  and  its  signs,  848. 

„  „  „  Weston,  observations  on,  348, 

Malaria,  ascites  and,  632. 
case  of,  492-493. 
effects  of  quinine,  487,  488,  490. 
epilepsy  and,  278. 
parasite,  Dr.  G.  Thin  on,  488. 
prevention  of,  632. 
llaynaud's  disease  and,  487. 
treatment  by  diet  and  salicylates,  489,  491-492. 
Malarial  fever,  action  of,  in  causing  hsemoglobinuria,  485-488. 
Malays,  urine  used  medicinally  by,  120. 
Manganese,  effects  on  urate  excretion,  59. 
Man  physiologically  not  a  carnivore,  82. 
ania :  blood  pressure,  relation  to,  322-324  ;  Dr.  Craig  on,  823. 
„        causation  of,  323,  324-326. 
,,        coUsemia,  and,  133. 
,,        diet  change  in,  324. 

„       melancholia  alternating  with,  explanation  of,  323-334. 
„       stupor,  changed  to,  by  treatment,  explanation  of,  334-335. 
Manson,  Dr.,  on  haimoglobinuric  fever,  485. 
Marasmic  conditions  in  children,  diet  treatment  of,  408. 
Marey,  M.,  on  alcohol,  effects  on  the  temperature,  34. 
,,        ,,        lungs  and  blood  pressure,  881. 
,,        ,,        rate  of  heart's  action,  161. 
„        ,,        pulse:  alcohol  effects  on,  206. 
,,        „  „      morning  and  evening,  163. 
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Marey,  M.,  od  pulse :  typhoid  fever,  of,  205. 

,,        ,,  ,,      vomiting  and  mal  de  mer,  of,  206,  209. 

„        ,,        signs  of  high  arterial  tension,  249,  888. 
„        ,,        temperature  of  the  surface,  88-34. 
Marshall,  Dr. ,  salicylate  of  lithia  for  stomach-ache,  426. 
Massage,  efiects  in  removing  urates,  788,  868-864 ;  for  structures  damaged  hy 

urates,  864. 
Massalongo  and  Silvestri,  diuretic  effects  of  diuretin,  188. 
Masturbation,  relation  to  blood  pressure,  150, 151. 
Mays,  Professor  T.  J.,  on  angina,  619. 

,,  ,,  ,,  consumption,  896. 

„  „  ,,  rheumatism  and  pneumonia,  890-891. 

„  ,,  ,,  salicylates  in  phthisis,  220. 

MeaBn,  Mr.  H.  B.,  on  urine  as  a  stimulant,  120. 
Measles,  725,  785. 
Meat,  or  meat  diet,  acquired  taste,  an,  865. 

„         alkalies  cannot  be  taken  with  impunity  by  eaters  of,  819-820. 

,,         anemia  and,  861. 

,,         appendicitis  and,  416. 

„         arthritis  in,  671-672,  681-682  ;   Dr.  Armstrong  on,  681. 

asthma,  in,  876877. 
,,         boiled  and  roasted,  blood-pressure  effects,  126,  198. 
„  cancer  and,  420-421. 

,,  consumption  of,  increased,  416,  844. 

,,         constipation  and,  808-809. 
,,  craving  for,  in  children  and  epileptics,  867-868. 

,,         dangers  and  results  of  diet  of,  107-110,  117. 

eaters  do  well  at  first,  108-109 ;  badly  later  on,  109-110. 
,,         eating  leads  to  taking  of  stimiilants,  109. 
,,         endurance  and,  records  of,  790. 
,,         epileptic  fits  and  headache  and,  290. 
extracts,  effects  of  taking,  8,  814,  797. 
,,  ,,        stimulants  as,  120. 

,,  ,,        uric  acid  in,  8. 

,,  ,,        xanthinin,  8. 

„         Germans  and  Scotch  eat  less  than  English,  695. 

gout  in,  681-682. 
,,  hot  countries,  in,  812. 

,,         intestinal  changes  following,  416-417. 
,,         malaria  in,  498-494. 
,,  Persia,  only  eaten  by  rich  in,  794. 

,,  rats,  effects  on,  880. 

„         stimulant,  is  a,  818. 
, ,         suicide  and,  818. 
„  training  and,  376. 

„         uric  acid  headache  and,  241. 

,,         wine  dinner,  effect  on  excretion  of  uric  acid,  107-108, 876-377. 
,,         young,  contains  more  uric  acid  than  old,  796. 
Melanoholia,  alternation  with  mania,  828-824. 
,,  case  of,  821. 

,,  gout  and,  108. 

,,  mental  depression  and,  304. 

,,  relations  to  early  morning  hours,  820. 

,,  symptoms  of,  303. 

Meningitis,  urates  in  blood  in,  122 ;  salicylates  in,  725-726. 
Menorrhagia,  188-189,  274. 

Menstruation,  absence  of  postural  changes  of  blood  pressure  in  (Dr.  Oliver),  188. 
, ,  arthritic  troubles  may  be  improved  by,  138. 

,,  blood  decimal,  effects  on,  153,  154.    . 

,,  catarrh  and,  138,  882. 

,,  colic  and,  155. 

,,  coUsemia  of,  how  produced,  187-138. 
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Menstruation,  commencement  of,  525. 
diabetes  and,  621. 
dyspepsia  and,  139. 
epilepsy  and,  188,  266. 
gout  and,  462,  698-699. 
headache  and,  143,  239,  246. 

mental  bias  of  women  and,  316 ;  depression  and,  138,  316. 
metabolism  and,  T.  8chrader  on,  149 ;    author's  expIaofttioD  d 

his  results,  149-150. 
myxcedema  made  worse  by,  513-514. 
Raynaud's  disease  and,  462,  463,  513-514. 
rheumatism  and,  138,  139,  719-720. 

sexual  activity  and,  parallel  with  seasonal  alterations,  154-155. 
skin  eruptions  and,  136. 
suicide,  a  cause  of,  310,  315. 
temperature  of,  153-154. 
thyroid  enlargement  during,  139,  143. 
,,  uric  acid  excretion  in,  136,  139. 

Menorrhagia,  relation  to  blood  pressure  and  food  poisons,  274. 
Menopause,  gout  after,  462. 

Mental  depression,  anaemia  of  the  brain,  due  to,  320. 
cause  of,  is  central,  802. 
chronic  and  paroxysmal,  820. 
cold,  effect  of,  177-178. 
coUsBmia  and,  314,  866-367. 
diagnosis  of,  303. 
digitalis,  effects  in,  320. 
disease  and,  301 ;  mental  depression  is  disease  and  mi^  « 

treated  as  such,  306-307. 
disease,  relation  to  circulation  and  blood  pressure,  366. 
drugs,  effects  in,  87,  302. 
dyspepsia  and,  135. 

early  morning  hours  and,  279,  304,  806,  32a 
enjoyment  of  life,  effects  of  diet  on,  842. 
gout  and,  311. 
headache  and,  301,  820. 
high  blood  pressure  and,  322. 
insidious  onset  of,  306. 
melancholia  and,  306. 
menstruation  and,  188. 
mercury  in,  850. 

moral  sense,  thought,  resolution  and,  806-307. 
periodicity  a  distinguishing  mark,  304. 
production  of,  318. 

prominent  eye  increased  by  excitement,  147. 
pulse  of,  196. 

religious  bias  in  women  and,  316. 
rheumatic  pains  alternating  with,  766. 
season,  redation  to,  305,  307. 
suicide  and,  305-806 ;  most  common  age  for,  807. 
symptoms  of,  301. 
temporary  insanity,  is,  806-807. 
terrible  realities  of,  806. 
treatment  of,  385,  867. 

uric  acid  excretion,  relation  to  daily  and  yearly  flocttM«s» 
in,  804805,  307-809,  320-822. 
,,    excitement,  blood  pressure  and,  822-324. 
,,    power,  insanity  and,  367. 
Mercury,  ansemia,  in,  538. 

,,        arterial  tension,  effect  on,  198. 

blood  pressure,  effects  on,  185, 186,  216. 
I,        Bright's  disease,  in,  195. 
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Merotuy,  circulation,  effect  on,  216. 
colic,  a  cause  of,  410. 
diuresis,  a  cause  of,  65,  67. 
dyspepsia,  acts  on  tl^e  circulation  in,  409. 
fatigue  in,  868. 

free  capillaries,  a  cause  of,  65. 
gout  and  rheumatism,  in,  677,  678. 
Graves'  disease,  in,  142. 
melancholia,  in,  821. 
neuralgia,  a  cause  of,  678. 
phthisis,  in,  898. 
Bolubilil^  of  its  urates,  65-66. 
tachycardia,  in,  201. 

urates,  retention  of,  due  to,  65,  849,  850 ;  cause  of,  67,  117-118. 
f  urea  excretion  under  exercise,  efiect  on,  885. 
uric  acid,  clears  the  blood  of,  118,  686-687. 
Metabolism,  children,  in,  742-748. 
„         cold,  effect  of,  177,  178. 
,.         collsemia  and,  885-886. 

,J         diminished  by  flooding  the  Dlood  with  uric  acid,  87-88,  109-110. 
„         drugs,  effects  of,  87-88 ;  explanation  of  effects  of  small  doses,  158. 
,  „         estimation  of  rate  of,  195. 

'  „         increased  by  clearing  the  blood  of  uric  acid,  87,  105,  109. 
,,        •menstru'ation,  effects  ef,  187,  149. 

,,         nitrogen,  phosphorus  and  sulphur  in  the  albumen  molecule,  of,  52. 
„         pregnancy,  effects  of,  148. 
„         sexual  act,  effect  of,  150. 
,,         uric  acid,  effects  of,  157,  275. 

,,         xanthin  and  uric  acid,  makes  short  work  of  the  difference  between, 
118. 
Microbes  and  the  causation  of  rheumatism,  789-740,  754-755. 
,,       oollsemia  and,  188. 

„       may  be  burnt  up  if  circulation  is  free,  899,  492. 
,,       rdle  of,  in  disease,  404. 
,,       protected  by  coUsemia,  874. 
,,       uric  acid,  may  be  less  important  than,  9. 
Microbic  diseases,  incidence  determined  by  uric  acid,  32. 
Migraine :  alkali,  action  of,  in,  196. 

alternates  with  rheumatism,  108,  298,  520,  738-784. 

better  in  old  age,  and  why,  253. 

blood  pressure  and,  880. 

brain  workers,  generally  in,  251. 

Bright's  disease  and,  254-255,  540,  612-618. 

case  of,  cured  by  diet,  214. 

causation  by  animal  food,  127-128,  257,  258. 

cerebral  arteries,  dependent  on  the  size  of,  251. 

cold  bathing  and,  205. 

cured  by  antipyrin,  which  weakens  the  heart,  254  ;  diet,  256,  257. 

diabetes  and,  652-658. 

diseases  allied  to,  141. 

efjllepsy  and,  280. 

general  paralysis,  relation  to,  327-828. 

gout  and,  251-252,  884. 

not  climate,  effect  of,  on,  196. 

intestinal  putrefaction  products  in,  406,  408. 

nerve-centre  theories  and,  207. 

paralysis  of  left  eye  muscle  with,  247. 

pregnancy  and,  148. 

Raynaud's  disease  and,  293,  468,  466. 

sexual  intercourse  and,  150. 

tabes  dorsalis  and,  827. 

tourniquet  in  the  neck,  relieved  by,  218. 
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Miles,  Mr.  E.  H. :  book  on  diet,  887,  371 ;  experiences  of,  866;  on  diet  in  1 
371,  867. 

,,  ,,        experiences  of,  as  an  athlete,  871 ;  diet  experiences,  866-867. 

,,  ,,        stimulants,  on  the  taking  of,  866. 

Milk  diet,  bronchitis,  in,  894,  896. 
,,      ,,    coma  and  gangrene  of  diabetes  warded  off  by,  643. 
,,      ,,    constipation  due  to,  808-809. 
,,      „     convulsions,  in,  195,  299. 
„      „     epilei)6y,  in,  289,  290. 
„     value  of,  in  diet,  885  and  note, 
Minkowski  on  alloxur  bases,  116. 

Mitral  valves,  lesion  of,  719 ;  how  a  small  lesion  becomes  a  big  one,  719-790. 
Monkeys,  urates  in  blood  and  organs,  82-88. 
Monro-Grier,  Dr.,  case  of  diabetes,  648. 
Moon,  Dr.  B.O.,  on  convulsions  in  nervous  children,  280. 
Moore,  Mr.,  cancer  a  disease  of  the  vigorous,  422. 
Moore,  Dr.  Norman,  on  guaiacum  in  syphilis,  101-102. 

,,  ,,  liver  abscess,  485. 

Moral  disturbances,  their  causation,  151,  842,  869. 

Mordhorst,  Dr.  G. ,  on  calves'  thymus,  effect  on  the  excretion  of  uric  acid,  116. 
,,  ,,  epilepsy  and  the  excretion  of  uric  acid,  295. 

,,  ,,  rheumatism,  causation  of,  180. 

,,  ,,  spherical  urate  :  as  a  cause  of  local  irritation,  180;  as  i 

cause  of  lymphatic  obstruction,  180,  181. 
,,  ,,  urates  and  their  solubilities,  178-180. 

Morning  cold  baths,  effect  on  mental  depression,  804. 
Morphine  :  action  of,  61,  184-185,  203-204. 
,,  chloroform,  with,  364. 

,,  eclampsia,  in,  572. 

,,  habit,  61 ;  how  contracted,  318  ;  danger  of  suddenly  leaving  off.  i08; 

treatment  of,  61-62  ;  use  of  salicylates,  61-63,  813. 
,,  puerperal  eclampsia,  in,  300. 

,,  salicylate  and,  in  urssmia,  609. 

,,  stimulant  when  meat  fails,  109. 

,,  tachycardia,  in,  201. 

Morton,  Dr.  Stanford,  thrombosis  in  retina  in  migraine,  213,  247. 
Mosquito  bites,  476,  494. 
Mosso,  Professor,  pathology  of  fatigue,  365. 
Mott,  Dr.,  on  the  spleen  as  a  centre  of  blood  destruction,  522. 
Moxon,  the  late  Dr.,  the  hep^rt  in  epilepsy,  272,  354. 
Mummery,  Mr.  J.  P.  L.,  on  chloroform  and  blood  pressure,  855. 
Murchison  :  on  plus  formation  of  uric  acid,  696. 

,,  vertigo,  250. 

Murders,  seasonal  variation  in,  807. 
Murray,  Dr.,  on  Graves'  disease,  142. 

,,  mercury  effect  on  the  circulation,  216. 

,,  pleurisy  caused  by  cold,  898. 

Muscle,  uric  acid  contamed  in,  8-9,  79,  122  ;  xanthin  contained  in,  8. 
Muscles :  acidity  of,  effects  of  exercise  on,  715. 

,,        coUaBmia,  effect  and  after-effect  of  exercise  on,  176. 
,,        nutrition  of,  effects  of  high  tension  on,  213. 
,,        vascular  degeneration,  effects  of ,  218. 
Mushrooms,  793,  829. 

,,  xanthin  in,  884. 

Myxoedema,  menstruation  worse  during,  513-514. 
,,  pregnancy,  better  during,  513. 

„  thyroid  feeding,  effects  of,  513. 


Nasal  troubles  and  asthma,  386. 
Naso-pharyngeal  congestion,  diet  cure  of,  887. 
,,  „  pathology  of,  387. 
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Natives  of  India,  see  India. 

Nataral  plus  excretion  of  urates,  20,  21. 

Nausea,  circulation  of,  206. 

pulse  of,  209. 
Neale,  Dr.  B. ,  on  urine  as  a  stimulant,  120. 
Necrosis  of  tissue,  Mordhorst's  theory,  180. 
Nephritis :  accompanying  arthritis,  680-681. 

,,  causation  of,  666-666;  dropsy  in,  666. 

„  chronic  coUesmia  due  to^  666,  671. 

,,  excretion  of  urates  in,  121-122,  666. 

Nerve  diseases,  danger  of  treating  with  metals,  423. 
Neurasthenia,  treatment  of,  406. 
Neuritis,  causation  by  :  alcohol,  arsenic,  and  some  metals,  476 ;  uric  acid,  476. 

„        relation  to  retinitis  and  coUsemia,  476-477. 
Neuroses,  the,  of  high  and  low  blood  pressure,  293-294. 
Neurosis,  inheritance  of,  889 ;  does  not  explain  everything,  839 ;  the  author's, 

and  what  he  inherited,  261-262,  839. 
Newsholme,  Dr.,  on  causation  of  rheumatism,  710,  711. 
Newton,  Dr.  P.  A.,  on  hill-diarrhoea,  432. 
Nitrites :  acidity  of  urine,  effects  on,  68,  70,  71. 
„         blood  pressure,  action  on,  71-72. 
„         diameter  of  radial  artery,  efiect  on,  861. 
,,         Leech,  Professor,  on  the  action  of,  71. 
,,         pulse,  effects  on,  362. 
,,         sulphurous  acid  compared  with,  69-70. 
Nitrogen,  deficient  supply  of,  no  cure  for  uric  acid  disease,  798 ;  effects  on  nutri- 
tion, 797-798. 
,,        output  during  menstruation,  149 ;  after  exercise,  841-343. 
,,        physiological  quantity,  no  reason  for  not  taking,  806,  806. 
„        reasons  for  not  taking  too  much,  810-817. 
„        supply,  percentage  of  albumen  required  for,  884. 
Nitro-glycerine,  effect  of,  on  acidity  of  urine,  69. 
Nocturnal  urination  :  Bright*s  disease,  a  symptom  of,  189, 190. 

„  „  high  tension,  a  result  of,  189. 

Noorden,  Professor  C.  von,  on  chemical  pathology  of  gout,  704,  707. 
North,  experiments  on  diet  and  the  excretion  of  nitrogen,  342,  343. 
Nuchalagia,  303. 

Nuclein  and  uric  acid,  116-117,  125,  126-127. 
Nutrition  :  circulation,  effect  of  impeded,  on,  213. 
„  cold,  effect  of,  177-178. 

„  hysteria,  in,  276. 

,,  sexual  act,  effect  of,  160. 

,,  urate  in  blood,  dependent  on  amount  of,  86,  109-110. 

Nuts  as  a  source  of  food,  803,  806-807. 

,,     value  of,  in  diet,  886  and  note,  886  and  note. 

Oatmeal,  purin  in,  803. 

„        xanthin  in,  884. 
Obesity,  blood  pressure  and,  146,  696. 

capillary  reflux  and,  696. 

defective  combustion  of  fats,  as,  636. 

diet  treatment  of,  886. 

how  to  avoid,  834-836. 

pathology  and  treatment,  884-836. 

tendency  to,  diminished  by  deep  breathing,  146. 

tight  clothing  and,  146-147. 

treatment  of,  834-836. 
0*ConneU,  Colonel  M.D.,  ague  cases  reported  by,  494. 
OSdema  of  the  eyelids  in  migraine,  212. 
OSsopbagus,  gout  of,  419. 
Oil  in  diet,  806. 
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Oliver,  Dr.  G.,  arteriometer  of,  192-194. 

„  ,,       on  boiled  and  roasted  meat,  126,  198. 

,,  „      epilepsy  and  pregnancy,  on,  278,  note. 

„      gout,  198. 
Oliver,  Professor,  on  lead  poisoning,  417. 

Opium,  action  of,  318  ;  action  compared  with  that  of  belladonna,  46-47 ;  d^o- 
dent  on  the  alkalinity  of  the  blood,  117. 

„      blood  pressure,  action  on,  ^0. 

„      Brighrs  disease,  in,  191. 

„      chronic  rheumatic  arthritis,  in,  788-784. 

,,      diabetes,  in,  655. 

„      diminished  effect  in  vegetarians,  817. 

„      exercise,  effects  of,  counteracted  by,  881. 

„      habit,  202,  335. 

,,      Indian  horses,  given  to,  868. 

„      intravenous  injection  of,  817. 

„      morphine  effects  on  excretion  of  uric  acid  and,  61« 

„      phthisis,  in,  898. 

„      physiological  effects  of,  61,  117, 161,  470. 

„      preventive  of  disease,  as,  148, 151,  869 ;  parallel  with  pregnancy,  15i 

„      pulse,  effect  on  the,  185. 

„     .Raynaud's  disease,  in,  469-470. 

,,      salicylates  and,  in  relief  of  pain,  425. 

„      sexual  appetite  and,  151. 

,,      skin  wounds  and,  282. 

, ,      stomach  pain,  in,  432-488. 

,,      urate  excretion  and,  334-885. 

„      wasting  diseases,  in,  244,  245. 
Oppenheim,  Dr.,  on  tabes  and  migraine,  827. 
Ord»  Dr.,  case  of  glycosuria  with  angina,  616-617,  618,  619. 
Organic  disease,  relation  to  headache,  255,  256. 
Osier,  Professor,  cases  of  cirrhosis  of  liver,  632. 
Ovaritis,  133. 
Oxalates,  paroxysmal  heemoglobinuria,  in,  throw  light  on  its  causatioD,  5SMI 

„        urine  m,  how  produced,  529-530. 
Oxidation,  88-89  ;  effect  of  deficient,  58,  88. 


Pain :  effects  on  blood  pressure,  857,  358. 

„      opium  and  salicylates  in  relief  of,  425. 

„      severe,  causing  bradycardia,  203. 
Pakes,  Dr.  W.  C.  C,  on  "  blackwater  '*  fever,  486. 
Palpitation,  case  of,  alternating  with  headache,  139-140 ;  relief  of,  902. 
Paralysis,  133 ;  of  cranial  nerves  accompanying  migraine,  247. 
Parker,  Dr.  G. ,  case  of  bronzed  diabetes,  631. 

Parker,  Dr.  Bush  ton,  on  chloroform  in  parturition  and  afterwards,  363. 
Parkes  on  urea  and  exercise,  341. 
Paroxysmal  hsemoglobinuria,  see  heemoglobinuria. 
Parturition :  chloroform  during  and  after,  363. 

,,  uric  acid  effects  on,  149. 

Pathology,  importance  of  urates  in,  92. 
Pavy,  Dr.,  on  diabetic  liver,  615. 
Peiper,  Dr.,  alkalinity  of  blood  in  fevers,  38,  53. 
Pelvic  fibrous  tissues,  gout  of,  435. 

„     organs,  displacement  of,  406. 
Pericarditis  and  dilatation  of  heart,  Mr.  Barnard  on,  716. 
Pericardium,  inflammation  of,  717 ;   why  less  frequently  affected  than  eodo- 

cardium,  718. 
Periostitis,  133. 

Peritoneum,  inflammation  of  fibrous  tissues  of,  182. 
PerspiratioD,  acidity  of,  53  note, 
,,  albumen  in,  564. 
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Perspiration,  efEeot  of  arrest  of,  Sir  A.  Garrod  on,  58. 
Petit,  Dr.,  on  the  oausation  of  epilepsy,  280-281.  « 

Pfeiffer,  Dr.  E.,  on  irritation  produced  by  urates,  731-732. 
Pharynx,  inflammation  of,  pathology  of,  392. 

„  ,,  podagra  alternating  with,  392. 

„  ,,  relation  to  gout  and  rheumatism,  392,  393. 

„  ,,  treatment  of,  392. 

Phear,  Dr.  A.  G. ,  on  the  first  heart  sound,  349. 
Phillips,  Dr.  L.  P.,  on  malaria  and  ascites,  632. 
Phosphate  of  soda,  39,  171 ;  action  hindered  by  acids,  45,  168 ;  acts  best  with 

alkalies,  45,  168-169 ;  efiect  on  uric  acid  excretion,  184. 
Phosphoric  acid,  excretion  of,  in  relation  to  the  excretion  of  uric  acid,  125. 
Phthisis,  destruction  of  gastric  mucous  membrane  and,  385. 
„       dyspepsia  and,  385,  394. 
„       gout  and,  384-385,  394-395,  398. 

,,       Mays,  Professor,  treatment,  396 ;  author's  modification,  396-397. 
„       meat  diet,  effects  of,  389,  397. 
,,       mercury  in,  398. 

,,       open-air  treatment,  explanation  of  success,  626. 
„       opium  in,  39Q. 

,,       pregnancy  and  parturition,  relation  to,  394. 

,,       rheumatic  pneumonia,  relation  to,  391 ;  author's  suggestions,  391. 
„       spring  time  and,  32,  385,  394. 
,,        sugar  in  treatment  of,  398. 
,,       treatment,  by  diet  and  drugs,  120, 188,  396, 397 ;  treatment  of  stomach 

in,  385. 
,,       urea  in  treatment  of,  543. 
Pigeon's  dung  as  a  stimulant,  120. 

Piles,  184 ;  and  pruritus  ani,  Mr.  Maitland  Thompson  on  causation  of,  617. 
Piperazidin,  46. 

Pleurisy,  causation  of,  132,  393. 
Plumbism,  see  Lead  colic. 
Pneumonia :  case  treated  by  salicylate,  524. 

causation  of,  403 ;  of  post-febrile  bradycardia,  314-315. 
post-febrile  albuminuria  and,  315. 
rheumatism  and,  391. 
treatment  by  salicylates,  401-403. 
urates  in  blood  in,  77,  78, 122,  523. 
Poehl,  Prof.,  when  dangerous  to  give  chloroform,  364. 
Polycythsemia,  197. 

Poole,  Dr.  D.,  on  salicylates  in  scarlet  fever,  602-603. 
Post-febrile  temperatures,  522,  523 ;  effects  of  drugs  on  them,  524. 
Potash,  chlorate  of,  poisoning  by,  491. 
Potassium  iodide,  action  of,  197. 
Potatoes,  value  of,  in  diet,  319,  341,  818-819. 
Potts,  Dr.  W.  A.,  on  purin-free  diet,  843. 
Power,  Mr.  D'Aroy :  case  of  Reynaud's  disease,  465. 

,,  „  irritation  in  the  causation  of  cancer,  420. 

,,  ,,  on  gout  and  tea,  804. 

Precipitants,  result  of  curing  chlorosis  by,  539. 
Precipitation  of  uric  acid,  diseases  due  to,  132-133 ;  cured  by  solvents  with 

coUsemic  diseases  resulting,  569. 
Pregnancy,  chloroform  syncope  and,  363. 
, ,  cold  and  fevers,  relation  to,  148. 

,,  collsemia  and  heart  failure,  relation  to,  589-5^3. 

, ,  diabetes  caused  by,  641. 

, ,  effects  of,  on :  asthma,  148,  377. 

,,  ,,  epilepsy,  463. 

,,  „  excretion  of  urates,  462-463. 

„  migraine,  148,  463-464. 

,,  ,,  myxoedema,  513. 

„  Raynaud's  disease,  462-  463. 
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Pregnancy,  eilects  of,  on  :  suicide,  811. 

,,  normal  effects  of,  148  ;  abnormal,  148. 

,,  opium,  parallel  effects  with,  148. 

,,  value  of  non-meat  diet  in,  274,  589,  592-698. 

Prentice,  Dr.  G.,  on  •*  blackwater  "  fever,  486. 
Pressure  and  strain,  arterial  degeneration  due  to,  210,  211. 
Prominent  eye,  age  of  patients  with,  146. 

„  blood  pressure  a  cause  of,  142-144. 

„  facial  conditions  accompanying,  144-146. 

,,  Graves*  disease  of,  distinguished  from  that  of  other  coaditkiw, 

143-144. 
,,  stages  of,  145. 

Prostatic  troubles,  high  blood  pressure  and  meat  eating,  617 ;  core  by  diet,  617. 
Prout,  on  diabetic  liver,  615. 
Pruritus  ani,  134.  617. 

vulvae,  184,  617-618. 
Psojiasis  cured  by  salicylates,  473 ;  different  effects  on  covered  and  imcowii 
parts,  473. 
gout  and,  473. 

parallelism  with  uric  acid  diseases,  133,  506-507. 
relation  to  salicylates  and  heat,  473. 
skin,  a  gout  of,  474,  475. 
treatment  of,  477. 
Ptomaines,  104,  105. 
Puerperal  convulsions,  195. 

„         eclampsia  treated  by  morphine,  300. 
Pulex  irritans,  effects  of  diet  on  its  attacks,  475-476. 
Pulse :  alkaline  tide,  of,  168. 

antipyrin  well-being,  of,  185. 

blood-pressure,  relation  to,  362. 

Bright's  disease,  of,  slow,  190-191 ;  altered  by  drugs,  191. 

convalescence  of,  the  effect  of  the  fever,  200,  205. 

epilepsy,  of,  195,  272. 

evening  hours,  of,  163. 

faltering,  205. 

fever,  of,  200. 

heart  failure,  of,  204. 

intermittent,  205. 

irregular,  464. 

lead  colic,  of,  417,  418. 

Marey's  law  of,  rate,  161,  199,  360,  361. 

mental  depression  and  melancholia,  of,  196. 

menstruation,  effects  of,  153,  246,  315. 

mercury,  low  tension  produced  by,  185. 

opium,  well-being  of,  185 ;  rebound,  186. 

Raynaud's  disease  of,  453-454,  464. 

temperature  in  mouth  and  rectum,  relation  to,  163.  > 

tension,  see  also  Blood  pressure. 

„       acidity  of  urine,  relation  to,  162. 
,,       arteriometer  and,  192. 
„       daily  variations  of,  163. 
,,       high,  effects  on  arteries,  208. 
„    brain,  212. 
„    eye,  212. 
,,  ,,  ,,     kidneys,  212. 

,,    liver,  212. 
,,  „    musoles,  210,  213. 

,,  ,,  ,,    nutrition,  210. 

„    skin,  211. 
,,  „     general  effects  of,  161,  162. 

,,  ,,      mercury,  effect  of,  on,  198. 

„  „      signs  of,  161-162, 191. 
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Pulse :  tension,  high,  treatment  by  diet  and  drugs,  215,  219. 
,,         „       method  of  demonstrating,  191,  880  et  seq. 
„  „       sphygmograph,  what  it  tells  us,  221,  879. 

„  „       urates  in  blood,  relation  to,  18,  100,  161-162,  197. 

„     tobacco  smoking,  efiect  of,  319-320. 
„     uric  acid  headache,  of  240. 
Pulses,  the :  how  they  were  found  out,  824-826. 
„  result  of  eating,  210,  211. 

xanthin  in.  340,  803-804,  826,  884. 
Purdon,  Dr.  H.  S.,  psoriasis  and  diet,  477. 
Purin  in  oatmeal,  803. 

„     what  it  is,  7. 
Porpora,  Bright's  disease  and,  472. 
„       causation,  472,  515. 
.    „       colloid  uric  acid,  possible  connection  with,  472. 

„       uric  acid  may  explain  its  relation  to  many  diseases,  472. 

Quinine,  action  of,  in  causing  haBmoglobinuria,  491;  in  malaria,  489-490;  in 
small  and  large  doses,  49-51. 
hsemoglobinuria,  an  occasional  cause  of,  49,  487,  488. 
headache  produced  by,  49. 
malarial  fever,  in,  487,  488,  490. 
plus  excretion  of  urate  caused  by,  48-49. 
Ilfuike,  observations  of,  and  their  explanation,  49-50. 
spleen,  effects  on  the,  in  disease,  49. 

Badclifie,  Dr.,  on  alkali  in  epilepsy,  196. 

,,  „    bromides  and  alkalies  in  epilepsy,  295. 

„  „    epilepsy  and  migraine,  279,  note. 

Badial  artery,  blood  pressure,  size  in  relation  to,  192. 

„  posture,  effects  of,  192-194. 

Raynaud's  disease,  ague,  relation  to,  464,  485. 

,,      blood-pressure,  relation  to,  380-381. 
,,      capillary  circulation  in  the  skin  in,  223. 
,,      cases  of,  444  seq. 
,,      causation  of,  211-212,  443,  491. 
,,      colloid  uric  acid  and,  211,  212,  453,  459,  470. 
,,      dyspepsia  and,  135. 
,,      epUepsy  parallel  with,  278,  466. 
„      etiology  of,  460,  461. 

,,      extremities  and  surfaces,  why  limited  to,  212,  459,  771. 
,,      fevers,  relation  to,  465,  485. 

,,      girls  and  women,  why  more  frequent  in,  455,  457,  464,  469. 
,,      gout  and,  384. 

,,      hsemoglobinuria,  why  associated  with,  531,  542. 
,,      menstruation  and,  462,  463,  513-514. 
,,      migraine  and,  463,  466 ;  parallel  with,  293. 
•  „      neuritis  and,  476. 
,,      opium,  use  of,  in,  469-470. 
„      pregnancy  and,  377,  462-463,  513. 
,,      prevention  by  drugs,  477.    . 
,,      salicylates  in  treatment,  451-453,  485. 
,,      spasm,  can  it  produce  death  of  tissues,  211,  460-461,  472. 
„      treatment  of,  477-478. 

„      ursemia  associated  with.  Dr.  Aitken*s  case,  467,  468. 
„      urate  excretion  in,  444. 
Beigel,  Professor,  on  bradycardia,  199,  200,  314. 
Renal  epithelium,  supposed  action  of  drugs  on,  is  often  absurd,  118. 

,,      vessels,  contraction  of,  effects  on  flow  of  urine,  163-164. 
Eiesins,  action  on  uric  acid,  101, 188. 
Elespiratory  disease,  a  cause  of  bradycardia,  200,  203. 
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Respiratory  power,  tight  clothing  and, 

cid,  its  mechanism,  169  seq. 


_  146-147. 

Betention  of  uric  acid 
Retinitis.  138,  476,  610-611. 
Reymond,  Professor  du  Bois,  on  causation  of  headache,  246. 

„  „  „  epUepsy,  263. 

Rheumatism,  acids  in,  733. 

acute,  absence  of  uric  acid  from  blood  of,  74. 

alkalies  in,  710, 728. 

alternates  with  migraine,  103,  293,  520,  733. 

artificial  production  of,  166-157. 

cases  of,  744-747,  748. 

causation  of,  391,  710-711,  713, 714,  717,  726,  7^-789 ;  Morfbanh 

theories,  180 ;  Dr.  Newsholme  on,  710 ;  by  c<^  and  dasp 

after  fatigue,  352,  726,  768 ;  the  late  Dr.  A.  S.  Eoelet  on,  TB& 
chorea,  relation  to,  768-769,  774  ;    obserred  relatiooa,  poM^ 

explanation,  771 ;    Dr.   Ghurton  on,  774 ;    to  ohona  aad 

migraine,  733-734,  769. 
cinchona,  produced  by,  51. 
colchicum  for,  728. 
diagnosed,  gout  found,  747. 
diet  disease,  a,  739,  740-742. 
dysmenorrhoea,  connection  with,  720. 
Eccles,  the  late  Dr.  A.  8.,  on  causation  by  cold  and  dMop  ate 

fatigue,  726. 
etiology  and  pathology  of,  764,  765. 
fatigue,  relation  to,  352. 
fever,  effect  of,  in  producing,  352,  710. 
girls  specially  liable  to,  reason,  520,  521,  790. 
gout :  diagnosed,  found,  747. 
„      difference  between,  and,  674^75,  699,  712-713. 
, ,      identity  with,  660,  777. 
„      often  only  a  name  for,  747. 
,,      resemblance  to,  726. 
Graves'  disease  and,  141, 142. 
heart  dilatation  in,  716-717. 
horses,  among,  339-340. 
infective  disease,  as,  424,  710-711. 
iron  effects  in,  785. 
lemon  cure  for,  727. 
local  injury,  effects  of,  719. 
menstruation  and,  138,  139. 
microbes  and,  423-424. 
Newsholme,  Dr. ,  on  causation,  710. 
origin,  uric  acid  not  microbes,  711-718,  789-740,  754-756. 
pelvic  organs  and  fascia,  of,  715. 
pneumonia  and,  391. 
prevention  in  children,  750. 
production  by  uric  acid,  709,  712 ;  ezplaina  action  of  diat  ui 

drugs,  710. 
recurrence,  tendency  to,  700. 
relapse  and  its  cause,  711-712,  758,  765-766. 
salicylates  in,  12,  45,  401-402,  419,  709,  717;  failure  ol,  in  vam 

climates,  419-420,  762  ;  or  with  hot  paok,  768. 
season,  connection  with,  726. 
sex  and  age,  influence  of,  520,  720. 
specific  febrile  diseases,  relation  to,  711. 
solubility  of  urates  explains  it,  244. 
.  temperature  in  acute,  727. 
tonsilitis  and  fatigue,  784. 
treatment  of,  778-783,  783  seq.,  788. 
Turkish  bath,  effects  of,  767,  768. 
urates,  excretion  by  salicylates  in,  45,  709, 713, 7S9, 730 ;  wfay  tiba; 

may  be  absent  from  joints  after  death,  244,  714  ,*  aofaifaili? 

of,  explains  the  disease,  244. 
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Bheumatism,  urio  acid  in  blood  and  urine  pf,  519. 

,,  vegetarians  in  India,  among,' 840. 

Rheumatoid  arthritis,  confusion  of  ideas  on,  747. 

„  ,,         Graves*  disease,  relation  to,  142. 

„  „         opium  in,  783-784. 

,,  ,,         relation  to  migraine  in  women,  734  ;  to  megrim,  749. 

„  „         urates  found  alter  death,  747. 

Rhubarb,  stimulant  action  of,  18S. 
Rice,  albumen  in,  805. 

Ringer,  Dr.,  on  zinc  and  copper  colic,  412-413. 
Riviere,  Dr.  C,  on  infantile  ansemia,  532-533. 
Roberts,  Captain,  on  calculus  in  India,  854,  855,  856. 
Roberts,  the  late  Sir  W.,  on  :  alkaline  tide,  the,  6,  162. 

„  ,,  ,,     alternation  of  gout  and  diabetes,  614. 

„  „     Bright's  disease,  177,  552-553. 

„  ,,  ,,     efiects  of  fever  on  eusidity  of  urine,  38,  314. 

,,        .       ,,  ,,     hsemoglobinuria,  556. 

„  ,,  „     solubility  of  the  biurate,  674,  675,  676. 

,v  ,,  ,,     urate  elimination,  6. 

,,  „  „     uric  acid  excretion,  5. 

Robertson,  Dr.  W.  Ford,  nitrogenous  foods  and  paralysis,  329. 
RoUestoUt  the  late  Professor,  on  caffein  in  renal  dropsy,  568  ;  relation  of  body 

surface  to  bulk,  743. 
Romberg,  on  action  of  potassium  iodide  on  blood,  197. 
Rosewater,  Dr.  N.,  on  lithsmic  gangrene,  198-199. 
Ross,  Dr.  Q.  W.,  calcium  salts  in  headache,  217. 

„    the  late  Dr.,  on  well-being  preceding  fits,  264. 
Eioy,  Professor,  experiments  on  circulation  of  brain,  316,  817. 
Russell,  Dr.  J.  W.,  on  :  arterial  sclerosis,  216. 

,,  ,,  „     cerebral  hsemorrhage  and  atmospheric  conditions,  806- 

309. 
„  „  „     migraine,  247. 


^alicin,  45. 

Salicylates,  action  of,  in  abdominal  pain,  438-439. 
,,      anssmia,  483-484,  535,  536. 
,,      chorea,  770. 
,,      common  cold,  395. 
,,      convulsions,  297. 

,,      diabetes  and  glycosuria,  614,  637-647,  654-655. 
,,      endocarditis,  757. 
,,      epilepsy,  269,  270. 
,,      fever,  491-492,  528,  524,  602-603. 
„      gout,  42,  706-707. 
,,      intestinal  pain,  411-412,  427-428. 

lead  colic,  418. 
,,      meningitis,  725-726. 
, ,      morphine  habit,  61  -62,  313. 
,,      psoriasis,  473-474,  475. 
,,      respiratory  troubles,  393. 
„      rheumatism.  12,  391,  401-402, 712,  778-780 ;  effects  due 

to  elimination  of  urates,  712,  762,  764-765. 
„      skin  diseases,  473. 
alkalies  hinder  and  acids  aid  their  action  on  urates,  43,  45,  174, 
419,  439,  759,  760,  761,  765,  779. 
,,  arthritis,  fail  to  cure,  in  India,  and  reason,  762. 

,,  calomel  and,  in  diabetes,  644-647. 

,,  cases  in  which  they  fail.  Dr.  Buckler's  experiences,  393 ;  author's, 

758,  761,  764-765  ;  Dr.  Osburn  Cowen's,  763. 
, .  fatigue  and,  337. 

,,  heat  and  cold,  effects  on  thoir  action  of,  400,  438,  478,  758-759, 

762.  783,  815. 
59 
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Salicylates,  immanity  from  oold  whil^  taking,  480. 

„  mode  of  using,  to  remove  urate  deposits,  675-676. 

„  normal  temperature  and  circulation  curves  reversed  by,  599. 

,,  opium  and,  in  relief  of  pain,  425. 

,,  rheumatism,  do  harm  in,  in  certain  conditions,  45,  758,  763,  ^U- 

766, 

„  rules  for  administration  of,  in  catarrh  and  pneumonia,  4O1-40S. 

,,  urate  excretion  under,  45,  335-887,  500-501,  729,  780,  851. 

Salicylic  acid  and  its  compounds,  48. 

,,  „  ,,  cause  plus  excretion,  not  plus  formitioii,  4445 

,,  ,,  ,,  opium  and,  in  phthisis,  398. 

„  „  „  plus  excretion  under,  not  accompanied  bf  iBj 

headache,  184. 
Salicyluric  acid :  chemical  explanation  of  clinical  facts,  43. 
,,  composition,  43. 

„  solubility,  48,  419. 

Saliva,  albumen  in,  564. 
Salivary  glands,  135. 
Salol,  45. 

Salt  in  diet,  422,  807,  809-810. 
Sambon,  Dr.,  on  **blackwater  "  fever,  486. 

Sander.  Dr.  W.,  on  migraine  and  general  paralysis  of  the  insane,  337, 938. 
Saul,  Mr.  J.  E. ,  on  action  of  lithia  on  excretion  of  uric  acid,  58. 
„  ,,  estimation  of  urates  when  the  urine  contains  iodidai,  874 

„  „  solubility  of  urates  of  mercury,  65-66  ;  colloid  uric  tai  M8. 

Saundby,  Dr.,  on  albuminuria  in  Bright's  disease,  550-551 ;  on  diabetic  liT8r,e4. 
Saunders,  Dr.,  use  of  nitrites  by,  71. 
Savill,  Dr. :  cases  of  chronic  articular  rheumatism,  744-749. 

„  skin  troubles  treated  by  calcium  chloride,  477. 

Sawyer,  Dr.  T.  E.  H.,  on  diabetic  coma,  648. 
Scarlatina,  735. 

Scarlatinal  nephritis,  prevention  of,  by  salicylates,  602. 
Scarlet  fever,  hsemorrhagio  purpura  following,  515. 

„    •     prevention  of  sequelas  by  salicylate  treatment,  602. 
Scars,  precipitation  of  urates  on,  719. 

Schrader,  diminished  output  of  nitrogen  in  menstruation,  149. 
Schreiber,  Dr.  E.,  uric  acid  infarcts,  79. 
Scotch  freedom  from  gout,  explanation,  416,  695. 
Sea  sickness,  high  blood  pressure  and  headache  of,  209. 
Season,  effects  of,  on  causation  of  disease,  82. 

,,  „  depression  and  suicide,  309, 311. 

„  „  excretion  of  urates,  30-31. 

„  „  gont  production,  697.  ^ 

Sedentary  occupations  and  suicide,  310 ;  and  urea,  840-841 ;  and  goat,  ^^^ 
Semmola,  the  late  Prof.  ;  Bright's  disease,  atrophy  of  skin  in,  54^-546, 569^^ 

theory  of,  545-546. 
,,  ,,  facts  of,  545. 

„  „  milk  diet,  on,  394 

Setons,  probable  action  of,  in  migraine  and  epilepsy,  252. 
Sex  and  suicide,  810. 
Sexual  act,  effect  on  blood  pressure,  150-151, 154. 

,,      appetite  and  blood  pressure,  150-151. 
Shaw,  Dr.  H.  Batty,  on  recurrent  vomiting  in  children,  407,  409. 
Sherrington,  Prof.,  experiments  on  brain  circulation,  316,  817. 
Shock,  pathology  of,  370 ;  chorea  due  to,  773 ;  case  of,  774-776. 
Sibbald,  Sir  Jolm,  suicide  rate  and  time  of  year,  305. 
Silver  :  effects  in  epilepsy,  298. 
,,       solubility  of  its  urate,  67. 
,,       tonic  effects,  68. 
Skin,  atrophy  of,  in  Bright's  disease.  152,  549,  606.  . 

„     condition  of,  in  headache,  152;  menstruation,  138;  with  promiiwo*  *?^ 
144,  146. 


Digitized  byLjOOQlC 


INDEX  931 

SkiD,  deficient  circulation  in,  Mordhorst  on,  181. 
„     diseases  of,  133,  472-473. 
,,  ,,  albuminuria  and,  568-570. 

,,  ,,  asthma,  relation  to,  386. 

„  „  iodides  and  bromides,  produced  by,  401. 

,,  ,,  post  febrile,  471. 

,,  ,,  treatment,  472. 

uric  acid,  relation  to,  135-136,  211-212,  423,  470. 
„    drugs,  effects  of,  119,  477,  478. 
,,    fevers,  effects  of,  471. 

,,    instrument  for  measuring  thickness  of,  606, 607. 
,,    menstruation  and  eruptions  of,  136,  138. 
Sleeplessness,  action  of  mercury  in  relieving,  324. 
Smith,  Dr.  E.  E.,  excretion  of  uric  acid  in  epilepsy,  266-268,  406  ;  on  intestinal 

putrefaction,  268-269,  530. 
Smith,  Dr.  W.  G.,  on  leuoocythflemia,  461-462.     * 
Smith,  Mr.  Kellet,  on  hsemoglobinuria,  486. 
Snowman,  Mr.  J.,  on  tonsillitis  and  enlarged  glands,  741. 
Solly,  Dr.,  on  climate  in  Bright's  disease,  605  ;  gout,  697  ;  hay  fever,  387. 

,,       „    effects  of  cold,  373. 
Solubility  of  urates  as  a  guide  to  the  action  of  drugs,  85-86. 
,,  ,,      effects  on  excretion,  law  of,  86. 

,,  „      exceptions,  as  lithia,  58-59. 

.,  ,,      explains  action  of  mercury,  67. 

Southey,  Dr.,  case  of  symmetrical  gangrene,  458. 
Spender,  Dr.  Kent,  opium  in  arthritis,  783. 
Sphygmograph,  Dudgeon's,  879 ;  Mr.  Symons'  pen  for,  879. 
Sphygmometer,  223,  880  ;  where  obtained  and  how  to  use,  880. 
Spicer,  Mr.  H.,  on  retinitis  and  blood  pressure,  611. 
Spirits,  avoidance  of,  on  uric-acid-free  diet,  887-888. 
Spleen  :  blood  destruction,  a  centre  of,  522. 
,,        leucooythaemia,  in,  462. 

uric  acid  stored  in,  48-49,  73-74,  75,  78,  170. 
Splenic  anaemia,  pathology  of,  533  ;  coUsemia  and,  631. 
Splenic  leuoocythaemia,  explanation  of  large  urate  excretion  in,  75,  123,  494  ;  if 

stores  are  reduced  excretion  falls,  124. 
Spratling,  Dr.  E.  J.,  on  epilepsy,  299. 
,,  ,,  urticaria,  474. 

Spring  and  summer  correspond  to  morning ;  31,  32 ;  excretion  of  uric  acid  in, 

3032,  308. 
Sprue,  diet  in,  cure  by,  432. 
Stammering,  periodic,  pathology  of,  251. 
Starvation  and  headache,  259,  261-262. 

Steavenson.  the  late  Dr.  W.  E. ,  on  asthma  and  meat  diet,  376,  377. 
Stephens,  Dr.  0.  A.,  on  calcium' salts  in  chilblains,  216;  in  ulcers,  217. 
Stephenson,  Dr.,  curves  showing  development  of  boys  and  girls  and  uric  acid 

excretion,  517. 
Stevenson,  Brigade  Surg.  Lieut. -Col.,  ^ases  recorded  by,  360. 
Stewart,  the  late  Sir  T.  Grainger,  case  of  myxoedema  fed  with  thyroid,  514. 
Still,  Dr.,  on  day  terrors  in  children,  293. 
Stimulants  and  foods  contrasted,  846,  848. 
Stimulation  is  always  wrong,  313,  847848,  888. 
Stomach :  aches,  426. 

„         epilepsy,  in,  265,  268-269. 

,,  pathology  of  dilatation,  405-406.  I 

,,  treatment  of,  in  headache,  259-260. 

Stone  alternating  with  gout,  244. 
Structure  modified  by  urate  in  blood,  515. 

Strychnia,  action  of,  68  ;  on  consumption,  396  ;  on  uric  acid,  188. 
Strychnine  in  epilepsy,  271. 

Sufficient  urea  without  unnecessaiTT  uric  acid,  156,  794. 

Sugar  in  glocosuria  parallels  excretion  of  uric  acid,  625, 627-629, 633 ;  in  phthisis, 
398. 
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Suicide :  age  and  nutrition,  relation  to,  807,  310. 

„        Bright*s  disease  and,  312,  315. 

„        daily  and  yearly  fluctuations  correspond  with  those  of  uric  acid,  SOT. 

„        diet,  as  a  result  of  error  in,  312,  813. 

9,        drugs,  relation  to,  312. 

„        fever,  relatioh  to,  307,  311. 

„        fluctuations  in  collsemia  and,  305-306,  307-309. 

„         increase  of,  305,  312. 

,,        influenza  and,  314. 

,,        menstruation,  in  relation  to,  315. 

„        moral  failure  and,  306-307. 

,,        occupation,  relation  to,  310. 

,,        physical  conditions,  effect  of,  306-307. 

,,        pregnancy  and,  811. 
sex,  relation  to,  310. 

time  of  day  in  relation  to  uric  acid  and,  309  ;  time  of  year,  105, 9tt. 
307,  309,  312. 

, ,        weather  and,  311. 
Sulphates :  action  on  phosphates,  45. 

,,  causing  rotation  of  urates,  52. 

,,  waters  containing,  use  in  diabetes,  622  ;  in  gout,  679-680. 

Sulphuretted  hydrogen  action  on  urates,  529. 
Sulphurous  acid :  alkalinity  of  blood,  effects  on,  69. . 
„  ,,       nitrites,  similar  action  to,  70. 

„  ,,       preservative  of  vegetables,  69-70 ;  of  wines,  70. 

Sunmier  months,  effect  of,  on:  causation  of  gout,  306,  697;  excretioo  ol one 

acid,  30-31. 
Sunstroke,  causation  of,  204. 

Surgical  operation,  effect  on  urea  and  sugar,  528-529,  624,  625,  626. 
Sutherland,  Dr.  G.  A.,  inflammation  of  vermiform  appendix,  426. 
Sweat,  acidity  of,  697. 
Sydenham,  on  the  effect  of  sedentary  work  on  gout,  696 ;  goat  as  a  vioKf 

disease,  697 ;  relation  of  gout  to  hour  and  season,  670-671. 
Sympathetic  nerves  versus  uric  acid,  206-208. 
Sympson,  Dr.  Mansel,  salicylates  in  diabetes,  647. 
Syncope :  bathing,  causation  by,  204-205.  , 

„         chloroform,  after :  connection  with  alkaloids  in  urine,  364 ;  wi^  ^"^ 
364 ;  with  gout,  364. 

„  „  HordeT,  Dr.  E.  G.,  experience  among  the  Cw« 

364. 

,,  „  Kirk,  Dr.,  on,  355-356,  364. 

,,  ,.  suggested  causation  of,  366. 

„  convalescence  from  acute  disease,  during,  354. 

„  fatigue,  causation  by,  353,  354. 

,,  kneeling  posture,  due  to,  361. 

,,  obstructed  capillaries,  due  to,  211. 

Syphilis  and  Raynaud's  disease,  468. 

Tabes,  relation  to,  blood-pressure,  326-327,  328. 
,,  „  general  paralysis,  329. 

,,  .,  migraine,  327. 

Tachycardia,  201. 

Takaki,  Baron,  on  beri-beri  among  the  Japanese,  802. 
Tar,  bronchitis,  asthma,  and  phthisis,  use  in,  188. 

,,    stimulant,  as  a,  acts  like  an  acid,  188. 

,,    uric  acid,  action  on,  101. 
Tea  is  uric  acid,  804,  884. 

,,     drinking,  epileptic  fits,  effect  on,  290-291. 

^^  „         stimulant  action  of,  120. 

,,  „         suicide  and,  313. 

,,   increased  consimiption  of,  844. 
Teeth  troubles,  relation  to  gout,  707  ;  treatment  by  salicylates,  707  708. 
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Teething  and  catarrh,  374. 

Temperature  :  coUffimia,  a  guide  to  the  severity  of,  84-36,  599. 
„  menstruation,  effect  of,  158-154. 

„  metabolism,  as  a  guide  to,  576. 

„  mouth  and  rectum,  in,  efiects  on,  of  disease,  34-86. 

n  tf  ,.  »  drugs,  34,  36. 

,»  „  „  .,  exercise,  35. 

M  ,,  „  Marey's  observations,  33. 

„  normal,  of  persons  free  from  collsemia,  666. 

„  subnormal,  in  headache,  240. 

Tenney,  Dr.  L.  M. ,  on  flea  bites,  476. 
Test  meal  to  estimate  activity  of  metabolism,  553. 
Thayer,  Dr.  W.  H.,  on  arteno-sclerosis,  194. 
Theatres  and  hot  rooms :  alkalinity  of  blood,  effect  on,  53. 
n  „  headaches  due  to,  53. 

,,  ,,  .  urates  in  blood,  effects  on,  53. 

Thein,  104,  105,  291. 

Theobromin  equivalent  to  uric  acid,  8,  92, 105,  184. 
Thialioo,  850. 
Thin,  Dr.  G.,  on  lime  in  water  as  a  cause  of  gout,  60. 

„        „  parasite  of  malaria,  488. 

Thirst :  absence  of,  in  Bright's  disease,  190 ;  absence  of,  and  distaste  for  fluids 
in  collsemia  and  h^drsemia,  28. 
„      goes  with  absence  of  uric  acid  from  blood  and  diuresis,  28. 
„      meat  eating  and,  847. 
„      sign  of  want  of  water  in  blood,  190. 
Thompson,  Mr.  Maitland,  on  causation  of  pruritus  ani,  617. 
Thrombosis  :  Bright 's  disease  in,  528. 

,,'  causation  by  uric  acid,  528. 

J,  diabetes  and,  528. 

,,  Fayrer,  Sir  J.,  on,  528. 

„  gout  and,  528. 

,,  heat,  damp  and  surgical  operations,  effect  of,  528-529. 

,,  influenza,  following,  528. 

Thymus  feeding  causes  increased  excretion  of  uric  acid,  Dr.  Mordhorst  on,  116. 
Thyroid  extract  as  a  stimulant,  120,  322. 
,,       feeding  causing  anaemia,  123. 
,,  ,.  ,,        angina  and  epilepsy,  116. 

,.  ,,  .,        asthma,  514. 

,,  ,,  ,,        migraine,  115, 116. 

, ,        gland,  effect  of,  due  to  nitrogenous  extractives,  115  ;  effect  of  swallowing, 

113, 114-116,  513. 
„  ,,      enlargement  of,  diet  and,  142. 

,,  „  during  menstruation,  189, 143. 

Thyroidectomy  in  Graves'  disease,  141. 

Time  of  day,  relation  to  blood  pressure  in  mania  and  melancholia,  324. 
Tobacco  :  irritability  and  mental  depression,  effects  on,  319,  320. 
, ,        mental  power  diminished  by,  319. 
,  y        migraine,  probable  action  in,  253. 
pulse  tension  lowered  by,  319-320. 
smoke,  effects  on  alkalinity  of  blood,  388. 
Todd,  the  late  Dr.,  cold  bath  and  depression,  304. 
Tomson,  Dr.,  case  of  paroxysmal  albuminuria,  557. 
Tonsillitis,  case  of  recurrent,  cured  by  taking  urine,  120-121. 
,,  enlargement  of  cervical  glands  and,  736,  741. 

rheumatism,  relation  to,  736. 
Tooth,  Dr.,  case  of  dropsy  removed  by  fever,  566-567. 
„         „    treatment  of  epilepsy  by  salicylates,  270. 
Toarette,  M.  G.  de  la,  on  urea  fluctuations,  275. 
Trachea  and  bronchi,  gout  of,  132,  391,  813 ;  treatment  by  salicylates,  391,  814- 

816. 
Treatment,  general  remarks  on,  790  seq. 
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Tremor,  formic  acid  in  treatment  of,  317. 

Treves,  Sir  F.,  causation  of  typhlitis.  &c.,  429. 

Tribe,  Mr.  R.  A.,  on  recurrent  vomiting  in  children,  407-409. 

Tuberculosis,  uric  acid  not  retained  in  advanced,  125. 

Turck,  Dr.  F.  B..  on  poisoning  by  meat  extracts,  797. 

Turkish  baths,  effects  of,  672,  767,  768. 

Turks,  endurance  and  vitality  of,  338,  838. 

„     healing  of  wounds  among,  787. 
Turner,  Dr.  W.  A.,  on  diet  in  epilepsy,  271. 
Turpentine,  101. 
Typhlitis :  causation,  429. 

treatment  by  salicylates,  412,  439. 
Typhoid  fever,  pulse  of.  205. 

Tyson,  Dr.  W.  T.,  on  Vichy  water  and  migraine,  260,  261,  295. 
Tyson,  Professor,  on  salicylates  in  gout,  851. 


Ulceration  and  the  causation  of  cancer,  217,  423,  424. 

Uraemia,  case  of,  showing  causation,  572-574  ;  urates  and  granules  in  blood,  571 
,,        classification  of,  133. 
„       diuretin  in,  183. 
„       evil  effects  of  too  much  fluid,  300. 

fits  of,  195,  569,  571. 
,,        gout,  ending  in  an  attack  of,  853. 
,,        headache  of,  571. 
,,        high  blood  pressure  and,  278-274. 
,,        opium,  use  of,  in,  572. 
,,        pulse  of,  571. 

,,        Raynaud's  disease,  in  association  with,  467-468. 
,,        subnormal  temperature  in,  643. 

„        symptoms  of,  often  due  to  uric  acid,  571 ;   parallel  to  those  oi  ooi- 
Isemia,  571-572. 
treatment  of,  300,  572,  853. 
,,        urates  in  blood  of,  572. 

,,        urea,  low,  on  days  of  attack,  467;  not  due  to  defective  elimiiM^- 
467-468. 
Uranium  nitrate,  mode  of  action  in  diabetes,  656. 

,,        salicylate  of,  in  cancer,  425. 
Urate,  the  needle  (Mordhorst),  178-179  ;  spherical  (Mordhorst),  179. 
Urates :  absence  from  joints  after  death  no  proof  that  they  have  not  bees  tboe, 
714. 
„        acids  and  alkalies,  action  of.  168,  170,  174,  175,  732-733. 
,,        acute  rheumatism,  excess  in  urine  of,  comes  from  the  joints,  7S9,  TV : 

not  found  in  joints  in,  714. 
,,        attracted  by  certain  organs  and  tissues,  103,  122,  252,  70^ 
„        causing  fimctional  disease,  159,  160. 
,,       effects  of  swallowing  known  quantities,  106. 
„        greater  formation  per  lb.  in  the  young,  742-748. 
,,        irritate  surrounding  tissues,  156,  660,  731-732. 
,,        precipitation  of,  414-415 ;  on  scars,  719. 
,,        pregnancy,  increased  in,  462-463. 

,,        solubility  of.  Dr.  Luff  and  the  late  Sir  W.  Roberts  on,  673,  674-676. 
,,        solution  and  removal  from  joints  in  gout,  676,  748. 
Urea,  administration  of,  effects  of,  397-898,  543. 
„     amount  of,  relatively  to  uric  acid,  15-18,  23-26,  263,  266w 
,,     diminished  formation  of,  in  Bright's  disease,  545,  553. 
,,     estimation  of,  870. 
,,     excretion  the  guide  in  diet,  804,  831. 

,,     fall  in  excretion  of,  in  fatigue,  195,  333  ;  its  meaning,  347. 
,,     formation  of,  as  a  test  of  nutrition  and  of  Bright's  disea.*^,  553:  rdbtica 
to  albuminuria,  556,  578 ;  effect  of  exercise  on,  331-333,  346-317. 
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Urea,  fluctuations,  275. 
„    inorease  of,  by  surgical  operation,  625. 

,,    large  excretion  of,  in  the  cure  of  6right*s  disease  and  its  meaning,  579. 
^,     physiological  level  of,  156,  340-341,  794. 
,,    tuberculosis  in,  397-398. 
Uric  acid ;  acidity  of  urine,  raised  by,  38,  108. 

,,  annual  variations  in  relation  to  disease,  32. 

„         arthritis  of,  general  law  of  causation,  711. 
„  artificial  plus  excretion,  36-37. 

attracts  uric  acid,  158,  169-171,  699,  846. 
,,  blood  destruction  and,  Dr.  Hunter  on,  495,  530. 

blood,  in,  72,  75-78,  321-123.  176,  177-178,  181,  400,  509-511,  518. 
„  „        alkalinity  of  blood,  relation  to,  496-497. 

„  „        amount  deduced  from  amount  in  urine  and  relation  to 

urea,  19,  876. 
,,  „        amount  may  be  estimated  by  the  microscope,  90,  519-520, 

877. 
„  „        animals,  and  viscera  of,  81. 

„  „        birds  of,  18,  519-520;  Dr.  Watson  on,  519-520. 

„  „        daily  variations  in,  162. 

„  „        interferes  with  its  own  solubility,  %96. 

,,  „        symptoms  of,  126. 

,,  cancer  causation  and,  423-426. 

,,  causes  disease  through  its  effect  on  the  circulation,  130-131. 

,,  chemical  composition  of,  104. 

,,  colUemia,  absolute  freedom  from,  368. 

,,  colloid  form  and  the  causation  of  :  Itaynaud's  disease,  211-212,  453, 

459,  470 ;  thrombosis,  528  ;  possiblo  mechanical  obstruction  of 
capillaries  by,  166-167,  209. 
control  of,  inevitably  controls  diseases  due  to  it,  832-833. 
daily  excretion,  21,  23-25. 

deficient  combustion,  a  cause  not  a  result  of,  149. 
direct  absorption  of,  from  food,  7,  107. 
discovery  of  power  to  alter  excretion,  3,  5,  19,  36,  103. 
diseases,  characteristic  of,  366. 

„        classification  of,  132-134,  401. 
diet  causation,  800. 

excess  of  nitrogen,  may  be  due  to,  810-816. 
,,        possible  on  any  diet.  811. 
,,        result  of  folly  in  diet,  864. 
„        test  for,  815. 
dissolved  by  salicylate,  389. 
diuretic  effects  of,  119. 
diurnal  effect  on  temperature  of  skin,  33. 

,,      variations  in  relation  to  disease,  29,  32. 
drugs  clearing  blood  of,  849-851. 

effect  of  taking,  depeiSds  on  alkalinity  of  blood,  107-114. 
effects  of  taking  Liebig's  extract  of  meat,  109,  111 ;  xanthin,  111. 
effects  on  :  blood  pressure,  130-131. 

.,  excretion  of  :  caffein,  112,  114. 

diet,  107-111,  227,  799. 
,,  ,,  hypoxanthin,  110,  112. 

,,  „  meat  dinner,  107108. 

sheep's  thyroid,  113,  114-116.  513. 
.,  „  tea,  Dr.  Morton's  experiments,  797. 

„         metabolism,  89, 106,  346. 
,,  tissue  circulation,  131. 

enormous  power  over  circulation  and  so  over  physiology  and  patho- 
logy, 36. 
epilepsy,  relation  to,  272-273,  295,  296. 

estimation  of,  221-222 ;  advantages  of  Haycraft's  process,  874-875 ; 
from  the  hourly  excretion  of  water,  876-877 ;  in  tissues  and 
ofgans,  875  ;  why  begun,  2. 
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Uric  acid  :  excess  due  to  previous  failure  of  excretion,  19,  190. 
,,  excessive  formation,  Murchison,  696. 

„  excretion,  adults  and  old  people,  in,  16-16,  236-287. 

aspirin,  action  of,  on,  46. 
asthma  and,  376-378. 
blood  decimal  and,  9,  498-500.  502. 
colchicum,  action  of,  on,  39-42. 
control  of,  130. 
daily  fluctuations  in,  74. 

dog  under  hyposulphite  of  soda,  81 ;  under  salicjblas,  9. 
dogs  in,  80-81. 

drugs,  effects  of,  36-37,  182,  seg, 
epilepsy,  in,  264,  265.  267,  276,  283. 
fever  and  inflanimation,  in,  26-27,  200,  624-625. 
gout,  in,  103,  663-669. 
headache,  before,  during  and  after,  241. 
large,  in  spring,  31,  457. 
menstruation  during,  136, 137,  138, 139, 154. 
parallel  with  sugar  in  glycosuria,  625,  627-629. 
results  of  author,  13-14,  15-16 ;  of  others,  18. 
8alt,*effect  of,  on,  810. 
seasonal  alteration  of,  152, 154. 
sodium,  under  bicarbonate  and  salicylate  of,  759, 7G(X 
wasting  disease,  in,  17,  244. 

white  corpuscles,  relation  to  breakdown  of,  125, 126. 
xanthin  in  food,  relation  to,  126. 
factor  in  causation  of  disease,  as  a,  159-160,  491-492. 
filter,  action  in  blood,  166,  568,  seq. 
fits  due  to,  195,  263  seq.,  284-288. 
formation,  16,  125,  129 ;   in  dogs,  81 ;   relation  to  uiea  ooostut, 

72, 126, 129-lSO,  156. 
fluctuations,  275,  304-307,  537,  667. 

free  diet,  advantages  of,  843-844,  849 ;  classes  of  patients  adoptiBe, 
848-849 ;    curve  of   blood   decimal   and,   570 ;    eodoraooe  lod. 
337-339,    349-352,    790-791,    843-844,    849;    quantity  neoefiaiy. 
791-792  ;  why  so  called,  847. 
Garrod,  Sir  A. ,  theories  of  formation  and  excretion,  4-5, 18-19. 
general  conclusions  about  formation  and  excretion,  121-122. 
gout  and,  see  under  gout. 

granules  in  the  blood  of  birds,  520 ;  man  under  complete  cootrol,  590L 
headache  :  alkalies,  cured  by,  175. 

,,         atmospheric  pressure  and,  306-309. 
,,  drugs  relieving,  185,  186. 

,,         epitome  of  a  wide  field  in  pathology,  236. 
,,         eye  symptoms  of,  239-240. 

production  of,  by  vinegar  and  acids,  175. 
,,         slow  capillary  reflux  between  attacks,  256. 
„         treatment  of,  by  starvation,  259-260,  261-262. 
heat  and*  311. 

hetero-albuminsemia  and  albuminuria,  a  cause  of,  549. 
hospital  beef  tea,  in,  506. 

increased  by  quinine,  489-490  ;  introduction  or  elimination  Tni5Ufcw 
for  increased  formation,   36,   124-125,  830-832;    formation,  do 
proof  of,  36,  44-46. 
infarcts  in  kidney,  78-79,  122. 
interferes  with  its  own  solubility,  181. 
inverse  relation  to  urinary  water,  21,  23-29,  112,  182,  187,  S45,  MS, 

854. 
kidneys,  in,  73-74,  78,  102,  122. 
large  excretion  not  a  sign  of  large  formation,  832. 
metabolism  and,  157. 
microbes  plus,  diseases  produced  by,  133. 
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Uric  aoid :  natural  plus  excretion,  20,  21. 
„  oatmeal,  in,  808. 

„         percentage  of,  in  various  food  substances,  795-796. 
„         plus  excretion :  under  alkalies,  87-38. 
„•  ,,  „      belladonna,  47, 

„  ,,  „       phospbate  of  sodium,  89,  45. 

,,  „  „       quinine,  48-51. 

,,  „  ,,      salicylate  of  sodium,  44. 

„  „  wasting  disease,  in,  244. 

„         pneumonia,  in,  77,  122,  528. 
„         poisoning  by,  and  hysteria,  562,  564. 
„  precipitated  by  chloride  of  ammonium,  511-512. 

„         precipitation  of,  local,  liability  to,  and  its  dangers,  422-428. 
„         pulse  tension  relation  to,  161-162. 
„         quantity :  blood,  in,  in  various  diseases,  121-122. 
,,  „  foods,  in,  how  to  estimate,  795. 

„  introduced  with  food,  107-108. 

„  ,,  various  tissues,  in,  122. 

„         removal  of,  160. 

„  retention  produced  by  acids,  50-51,  52, 170,  175. 

„  „  „  alkalies  with  salicylates,  174. 

„  antipyrin,  67,  68. 

,,  ,,  „  cocaine,  68. 

„  „  „  iodides,  98, 99,  100. 

„  „  „  iron,  5854. 

•    „  lead,  63,  54,  72-73. 

„  „  „  lithia,  57-58 ;  explanation  of,  58-59. 

„  „  „  mercury,  65-67. 

„  „  „  moiphine,  61. 

„  ,,  „  nitrites,  69-70. 

,,  ,,  „  silver,  68. 

„  solubility  and  excretion,  86,  86-87, 102-108,  170, 182,  218-214. 

„  sources  \)f  excreted,  129. 

„  spleen  in,  75,  78,  102, 122,  486. 

,,         stimulant,  as  a,  120. 

taken  by  mouth,  6, 119, 120, 127, 158,  214,  880,  844,  496,  845-6. 
„  time  of  life,  relation  to,  236-287. 

„  tissues  other  than  spleen  and  kidneys,  in,  73,  78,  79, 102, 122. 

„  urea  excretion  controlled  by,  343-844. 

„         vegetable  solvents  of,  691-698. 
,,  warmth  and,  820. 

„  yearly  excretion,  30-81. 

Uricacidsemia,  see  Collsemia. 
Urinary  diseases  and  bradycardia,  200,  208. 

pigments  in  lead  colic,  630 ;  their  meaning,  630-631, 
water :  asthma  attack,  relation  to,  377. 
,,       blood  pressure,  relation  to,  164. 
„       day  and  night  hours  of,  25-26,  27-28,  164. 
„       excretion  controlled  by  controlling  uric  aoid,  164. 
„       inverse  relation  to  uric  acid,  21,  23-29,  101, 131, 182,  187,  845, 

542,854. 
„       lithia,  effects  of,  186. 
„      profuse  after  headache,  240 ;  from  excess  of  water  in  blood,  26 ; 

in  fever  and  dropsy,  26-27. 
,,       relation  to  other  excretions,  380« 
»,       soda  and  potash,  effects  of,  187. 
„       scantiness  not  due  to  digestion,  28-29, 185. 
„       scanty  before  and  after  breakfast,  184-185;  during  headache, 
240 ;  from  obstruction  of  circulation,  26,  185, 190,  543 ;  want 
of  water  in  blood,  26,  28,  190  ;  during  epileptic  fits,  286. 
„  „       water  from  lungs,  relation  to,  375,  378-379. 

Urine,  acidity  of,  15, 2425. 
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Urine,  acidity  of,  alkalinity  of  blood,  relation  to,  21,  88. 
colohicum,  diminished  by,  39-40. 
estimation  of,  870. 

excretion  of  uric  acid,  relation  to,  21-28,  25,  37,  102-lOi,  161 
headache  and,  245. 
iodides,  effects  of,  187 
lithia,  effects  of,  186,  187. 
menstruation,  in,  246. 
oxidation,  relation  to,  53. 
time  of  lowest,  176. 

urea,  relation  to,  16,  23,  24-25,  41,  52,  130,  343-344,  509,  83L 
wines,  effects  of,  682,  684-685. 
difiiisible  albumen  in,  significance  of,  565. 
„       index  of  blood  condition,  as,  94, 102. 
„       in  treatment  of :  epistaxis,  120 ;  recurrent  sore  throat,  120-12L 
„       indol  and  scatol  in,  origin  of,  581. 
„      lead  colic,  of,  417,  418. 
„       poisons  in :  bad  subjects  for  chloroform,  364 ;  epilepsy,  263-4«  28S  sq., 

530 ;  pernicious  anaemia,  530. 
»       sp*  g^*  m&y  ^  liigh  in  granular  kidney,  owing  to  large  exorelioii  d. 

urates,  748. 
,,      stimulant  and  tonic,  as,  120. 

,,      toxicity  of,  365 ;  parallel  with  excretion  of  uric  acid,  365. 
Urticaria :  acute  rheumatism,  relation  to,  470-471. 

„  uric  acid,  a  main  factor  of,  474,  475. 

Uterus,  cancer  in  the,  425-426. 


Vascular  degeneration :  blood  pressure  and,  210. 
,,  „  urates,  due  to,  210-211. 

„  ,,  vegetarianism  and,  210-211. 

Vasomotor  system :  deficient  circulation  and  the,  206-207.      * 
Vegetable  albumens,  complete  digestion  and  absorption  of,  884. 
„        alkaloids,  105,  114. 

,-,        ashes  in  gout.  Dr.  Luff  on,  691-692  ;  criticisms  by  author,  691-693. 
Vegetables,  gout  treated  by,  694-695.        *" 
Vegetarian  diet,  Burmah  in,  807. 
,,  ,,       colds  and,  398. 

„  ,,       endurance  and,  337-339. 

„  „       epilepsy  and,  271-272. 

„  ,.       India,  in,  492. 

Vegetarianism  :  advocates  of,  868. 

„  old  age  and,  the  late  Prof.  Humphry  on,  882. 

Venesection  effects  on  chlorosis,  155. 
Vermiform  appendix,  infiammation  of,  426. 
Vertigo,  causation  of,  250 ;  Dr.  Buzzard  on,  250. 
Vichy  water  in  migraine,  260,  261,  296. 
Vomiting:  circulation  in,  206. 
„  pulse  of,  209. 

,,  recurrent,  in  children,  407-409. 

Voisin,  Dr.,  on  causation  of  epilepsy,  280-281. 
Von  Jflkksch,  Professor,  author's  explanation  of  his  results,  88-89. 
„  „  salicylates  in  scarlet  fever,  on,  602. 

,,  „  uricacidsemia,  on,  83. 


Wade,  Sir  W.  F. :  on  immunity  of  pregnant  women  fvom  infections  disease,  14S. 

,,  „  menstruation,  effects  in  chlorosis,  155. 

,,  „  venesection,  effects  of,  155. 

Warren,  the  late  Dr.  Pelham,  on  the  treatment  of  epilepsy,  5271. 
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Wasting  disease,  urates  in  blood  in,  122 ;  excessive  excretion  of  nriates  in,  17, 

244  ;  explanation  of,  676. 
Water :  drinking  among  the  Japanese,  845. 

„  „        dangers  of  lead  and  lime,  in,  422. 

,,  ,,        in  uric  acid  disease,  861*868. 

„       excretion  from  lungs.  878-879 ;  relation  to  urinary  water,  378-379  ;  how 
estimated,  878,  878. 
Watson,  Dr.,  on  gout,  667-669 ;  increased  consumption  of  animal  food,  844. 
Watson,  Dr.  J.,  case  of  gouty  gastritis  cured  by  salicylates,  428. 
Watson,  Dr.  Chalmers,  effects  of  meat  diet,  142,  416 ;  in  rats,  830. 
„  „  excretion  of  uric  acid  in  a  case  of  gout,  666. 

,,  „  uric  acid  in  blood  of  birds,  519-520. 

Watson,  Sir  T.,  on  diet  in  cerebral  hasmorrhage,  612. 
Well-being,  what  it  is,  802 ;  relation  to  :   angina,  619 ;  headache,  245,  246,  264  ; 

fits,  246,  264. 
Weir  MitcheU  treatment  in  debility,  406. 
West,  Dr.  S.,  on  epilepsy,  272. 

„        „      treatment  of  diabetes  by  uranium  nitrate,  656. 
Weston,  signs  of  fatigue  in,  848. 
Wheaton,  Dr.,  on  blackwater  fever,  485. 

,,  ,,    blood  in  Raynaud's  disease  and  hsemoglobinuria,  446,  449,  451, 

485. 
,,  ,,    specimen  of  uric  acid  infarct  in  kidney,  78. 

Whisky,  gout  not  produced  by,  695 ;  acidity  of,  695. 
Wholemeal  bread,  xanthin  in,  829,  884. 
Wiesbaden  g^ut  water,  295,  296. 
Wilks,  Sir  S.,  on  diabetic  liver,  615. 

Williams,  Dr.  Ethel  M.  N.,  circulation  disturbances  and  mental  conditions,  294 
Williams,  Dr.  C.  P. ,  compressed  air  in  asthma,  386. 
Williams,  Dr.  Roger,  on  cancer,  420,  425. 
Williamson,  Dr.  0.  K.,  on  uric  acid  excretion  and  the  breakdown  of  white 

corpuscles,  125-126. 
Williamson,  Dr.  R.  T.,  on  salicylates  in  diabetes,  654. 
Wilson,  Mr.  A. ,  on  chloroform  syncope,  356-358. 
Wilson,  Dr.  T.,  on  headache,  175. 
Wilson,  Dr.  T.  S.,  on  colon  catarrh,  430-431,  788. 
Windle,  l^rofessor,  on  fatigue  and  rheumatism  after  it,  338,  339. 
Wines,  acidity  of,  682,  683-685. 

„      gout  production  and,  661,  683-684. 
„      tirio  acid  retention  due  to,  496. 
Winter  and  summer,  effects  on  excretion  of  urates,  30-31. 
Women  and  men,  relative  liability  to  diseases,  325,  326. 

„  „    exophthalmic  goitre  or  Grave's  ddsease,  139,  143. 

,,  ,,    gout,  ratio  between,  857. 

„  „    Graves*  disease,  139. 

„  „    stone,  ratio  between,  857, 

Work,  nitrogen  output  and,  341  343. 
Wounds,  repair  of.  on  uric  acid  free  diet,  787-738. 
Wynne,  Dr.,  on  causation  of  epilepsy,  277  no^,  281. 


Xanthin  and  its  compounds,  equivalent  to  uric  acid,  8, 104-105,  214. 
,,    '  ,,  chemical  composition  and  relations,  104^ 

,,  „  human  blood  m,  520. 

,,  „  metabolism  in  the  body,  113. 

„  „  physiological  effects,  104-105,  112-114. 

Xanthines:  asparagus,  in,  829. 
„  breads,  in,  803,  804. 

,,  food,  in,  and  uric  acid  excretion,  126. 

,,  method  of  estimating  quantity  in  any  food,  8,  113. 
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Xanthines  :  universal  throughout  the  vegetable  kingdom,  803. 
„  urea,  how  they  cause  a  rise  of,  121. 

Yavein,  Dr.,  on  excretion  of  water  from  skin  and  lungs,  375/378. 
Yeo,  Dr.  B..  on  rheumatic  perityphlitis,  428.  'w^'6 

Young,  Dr.  W.,  cases  illustrating  effect  of  non-meat  diet,  258,  848-848. 

,,  ,,      effect  of  surgical  operation  on  the  excretion  of  urea, 

Yvon  and  Berlioz,  MM.,  relation  of  uric  acid  to  urea,  18. 


Zinc,  colic  due  to,  410,  412. 

„    solubility  of  its  urate,  67. 

„    tonic  effects,  68. 
Zuelzer,  Semilogie  des  Hams,  39  note. 


I 


Digitized  byLjOOQlC 


Digitized  byLjOOQlC 


r 


Digitized  byLjOOQlC 


